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TAKE-HOME QUOTES 
 
“Billions of health care dollars are being wasted on undiagnosed B-12 deficiency.” 
– Sally M. Pacholok, R.N. 
 
“I just want to emphasize the point that everybody is low in B-12. It is a big 
problem.” – Dr. Gabriel Cousens, M.D. 
 
Researchers at the University of Colorado School of Pharmacy warn that prolonged 
use of acid-suppressing drugs such as cimetidine (Tagamet), ranitidine (Zantac) and 
omeprazole (Losec) can lead to a serious vitamin-B-12 deficiency. 
 
“I was absolutely amazed when I looked at the research: Raw Food Vegan B-12 
levels are dismal . . . Most Raw Vegans are extremely deficient in B-12, and that 
will counteract almost every advantage you are giving yourself through your Raw 
Vegan Diet.” – Brenda Davis, RN 
 
“Vitamin B-12 is essential for proper neurological function and deficiency can lead 
to irreversible damage.” – Kevin Gianni, RenegadeHealth.com  
 
“Low B-12 levels go along with high homocysteine levels. If you are eating a plant-based 
diet, and you have low B-12 levels, you almost certainly have high homocysteine. As a 
nutritionist and researcher, I can tell you that the low B-12, high homocysteine 
combination can potentially wipe out the health protective benefits you should 
be deriving from eating a plant-based diet. I cannot state this strongly enough.” – 
David Rainoshek, M.A. 

“It is my medical opinion, as a vegan since 1973 and live fooder since 1983, and as 
a person committed to supporting all those who choose to become healthy live 
food vegans, that it would be wise to incorporate some B-12 supplementation in 
your diet. I believe it is more natural to be healthy than it is to be anything less 
than that.” – Gabriel Cousens, M.D. 
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under a doctor’s care and receives advice contrary to information provided in this reference, the doctor’s advice should be 
followed as it is based on the unique characteristics of that individual.  
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WHAT YOU ARE GOING TO DO 
WITH THIS EBOOK 

 
 

+  DISCOVER what B-12 is. 
 
+ APPLY THREE SIMPLE, EFFECTIVE VIEWPOINTS and/or TESTS to 

determine whether you are B-12 Deficient 
 
+ SKIM the articles and excerpts I have provided and highlighted for you 

below 
 
+ SUPPLEMENT EFFECTIVELY with B-12 with THREE POSSIBLE 

METHODS to bring your levels to healthy range, and keep them there. 
 
+ BE FREE OF B-12 DEFICIENCY and ENJOY A HEALTHY LIFE 
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THE BOTTOM LINE, AT THE TOP 
 
 

ONE: MOST OF US ARE DEFICIENT AND DON’T KNOW IT.  
Most of us are Vitamin B-12 deficient, and this deficiency masquerades as a host of signs 
and symptoms (see below), which few medical professionals would link with B-12 
deficiency. 
 
 
TWO: THERE ARE DIETARY AND BIOCHEMICAL REASONS WHY WE ARE 
DEFICIENT IN B-12 
In modern times, don’t get enough Vitamin B-12 through our diets – whether or not we 
eat meat, dairy, organic, whole foods, or a plant-based diet. And many of us are missing 
the biochemical factors necessary to create and/or assimilate B-12 naturally. 
 
 
THREE: MOST DOCTORS WILL NOT TEST YOU PROPERLY FOR VITAMIN 
B-12 LEVELS, IF THEY SUGGEST TESTING AT ALL 
Most tests are for serum (blood) levels of B-12. But these tests provide false readings, 
primarily because they test for non-human active and human-active B-12. We can only 
use human-active B-12, the non-human active B-12, or B-12 analogues, actually create 
B-12 deficiencies… but the blood serum tests will credit the B-12 analogues as part of 
your B-12 level. Not good.  
 
We will look at the GOLD STANDARD for testing your B-12 levels: a combination of a 
Urine MMA Test, and checking your homocysteine levels (a sign of inflammation and 
cardiovascular disease), because low B-12 will go along with high homocysteine levels. We 
will cover this below! 
 
 
FOUR: WE HAVE NOT BEEN SUPPLEMENTING B-12 CORRECTLY 
You can’t just pop B-12 capsules or get it in a multivitamin or superfood. Most of the 
supplements out there with B-12 are in a form that your body cannot use very well, or at 
all. 
 
 

http://www.b12exposed.com/
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FIVE: YOU CAN SUPPLEMENT B-12 EFFECTIVELY 
Supplementation of B-12 can be done in three ways, from most highly effective to 
moderately effective, as follows: 
 
Most Effective:  B-12 Shots (hydroxycobalamin or methylcobalamin) with your medical 
professional, or prescribed by your medical professional for intramuscular injection at 
home. 
 
Very Effective: B-12 Patches with methylcobalamin 
 
B-12 Patches: CLICK HERE: http://tinyurl.com/3wurdpk  
 
Moderately Effective: B-12 Oral Liquid or Sublingual Tablets with Methylcobalamin: 
 
B-12 Oral Liquid: CLICK HERE: http://tinyurl.com/3ncz3ut  
 
Sublingual Tablets: CLICK HERE: http://tinyurl.com/3svq3wr  
 
In the section, “THREE SUPPLEMENT PROTOCOLS FOR VITAMIN B-12” you will learn 
which of these three (or combination of the three) is most appropriate for you. 
 
 

SIX: YOU CAN DEVELOP AND MAINTAIN A HEALTHY BODY 
B-12 is better assimilated and used in a healthy body with Life Practices such as: 
exercise, drinking enough water, eating nutrient-dense whole foods, periodic cleansing 
(see Juice Feasting at www.JuiceFeasting.com), getting to bed earlier, and 
supplementing with B-12-supportive nutrients (see Nutrient Interactions with B-12). All 
of these will go a LOOOOOONG way towards better health, and a more meaningful, 
enjoyable life. 
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VITAMIN B-12: WHAT IS IT? 
 
 
WHAT IS VITAMIN B-12? 
This vitamin has been at the center of a lot of controversy.  It 
was hard to discover.  
 
Vitamin B-12 is difficult to attain and assimilate through your 
diet whether you eat a plant-based or an omnivorous diet. 
 
Most methods of supplementation are ineffective.  
 
Numerous health challenges result from a deficiency of B-12, 
and yet most health practitioners do not test for it or don’t 
know how to properly test for it (we will cover that in 
View#3: The Gold Standard for Testing B-12).  
 
Finally, there are fundamentalist dietary advocates who will 
argue that you don’t need to supplement with B-12 at all. THEY 
ARE MISTAKEN, as you will see from decades of research. 
 
B-12 is one of the most important nutrients in our body. B-12 is a bright red crystalline compound, 
due to the element cobalt at its center. “Vitamin B-12 works with folic acid in many body processes 
including synthesis of DNA, red blood cells and the insulation sheath (the myelin sheath) that 
surrounds nerve cells and facilitates the conduction of signals in the nervous system.  
 
There are many signs of low B-12 levels. The first is low energy, sometimes coupled with depression.  
 

Severe depletion manifests as pernicious anemia, which was invariably fatal until the discovery of B-12 
in liver. But long before anemia sets in, other conditions may manifest, most often neurological 
problems (numbness, pins and needles sensations, a burning feeling in the feet, shaking, muscle 
fatigue, sleep disorders, memory loss, irrational anger, impaired mental function and Alzheimer’s) or 
psychological conditions (dementia, depression, psychosis and obsessive-compulsive behavior).” 2 
With a B-12 deficiency, one can also have diarrhea, fever, frequent upper respiratory infections, 
impotence, infertility, sore tongue, enlargement of the mucous membranes of the mouth, 
vagina, and stomach, macrocytic anemia, low platelets, increased bleeding, low white blood cell 
count.3 

 
                                          
2 Sally Fallon and Mary Enig, Ph.D. “B-12: Vital Nutrient for Good Health.” Online: http://www.westonaprice.org/abcs-of-
nutrition/174-vitamin-B-12  
3 Gabriel Cousens, M.D. “The Mysterious B-12.” www.TreeofLife.nu  

http://www.b12exposed.com/
http://www.juicefeasting.com/
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In other words, you don’t want to be low in this essential nutrient!  
 
 
B-12 HISTORY 
 
In 1934, researchers Whipple, Murphy, and Minot shared the Nobel Prize in Physiology for Medicine for 
their life saving discovery found in liver to address an autoimmune disorder called pernicious anemia 
that destroys the parietal cells in the stomach that secrete intrinsic factor (which is essential for B-12 
levels) and inhibits the ability to carry oxygen in the bloodstream. Prior to this discovery, death was 
inevitable.  In 1948, the substance they discovered in liver was isolated and named cobalamin 
(vitamin B-12).4 
 
Note the words “parietal cells in the stomach that secrete intrinsic factor (which is essential for B-
12 levels).” 
 
Our western diet and lifestyle has been hard on our stomachs. One of the most prescribed 
pharmaceuticals, and one of the most often purchased over the counter medications, is for 
heartburn… a sign of a weakened stomach. We will come back to this topic of a weak stomach, low 
stomach acid, and low B-12, but just wanted to point that one out from the top. 
 
 
B-12 SOURCES 
 
Vitamin B-12 is unusual. While most vitamins can be made by a wide variety of plants and specific 
animals, no plant or animal is capable of producing B-12, and the exclusive source of this vitamin is 
tiny microorganisms: bacteria, yeasts, molds, and algae. Animals contain the microorganisms that 
create B-12, and also eat the plants on which B-12-producing microorganisms live. Historically, 
humans have relied on three main sources for B-12: 
 

1. Animal Foods 
2. Plant Foods with B-12 on them 
3. Probiotics naturally present in the human gut that create B-12 (Large Intestine, Small 
Intestine) 

 
Let’s look at these sources, and whether they are sufficient to keep our B-12 levels in a healthy range. 
 
1. Animal Foods 
B-12 is found almost exclusively in animal foods such as liver, kidney, meat, fish, shellfish, milk 
products and eggs, but the original source of B-12 in nature is bacteria, the only creatures able to 

                                          
4 Online: http://B-12awareness.org/about-B-12/history-whipple-murphy-minot-nobel-prize/  

http://www.b12exposed.com/
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manufacture this vitamin. Bivalves such as clams, mussels and oysters contain high levels of B-12 
because they siphon large quantities of vitamin B-12-synthesizing microorganisms from the sea.5  
 

 
“World’s Healthiest Foods rich in Vitamin B-12 (Cobalamin). Source: www.whfoods.com 

 
Looking at the foods above, you would think we have this issue taken care of. WAIT.  
 
Research shows that Omnivores (people who eat meat and plant-foods) are deficient in B-12. Take this 
research, for example: 
 
A longitudinal study on Raw Live Vegans compared with Omnivores called “Vitamin B-12 Status of 
Long-Term Adherents of a Strict Uncooked Vegan Diet.”6 You can download the study here: 
http://jn.nutrition.org/content/125/10/2511.full.pdf 
 
The conclusions: 
 

In the longitudinal part of the study, food consumption data were collected and blood samples 
were taken from nine "living food eaters" (1 male, 8 females) on two occasions 2 years apart. 
The cross-sectional study revealed significantly lower serum vitamin B-12 concentrations 
in the vegans (average 193 pmol/L) compared with their matched omnivorous controls 
(average 311 pmol/L). 

                                          
5 Sally Fallon and Mary Enig, “Vitamin B-12: Vital Nutrient for Good Health.” Online: http://www.westonaprice.org/abcs-of-
nutrition/174-vitamin-B-12  
6 Anna-Liisa Rauma, Riitta Torronen, Osmo Hanninen, and Hannu Mykkanen (Dept. of Clinical Nutrition and Physiology, 
University of Kuopio, Kuopio, Finland. Vitamin B-12 Status of Long-Term Adherents of a Strict Uncooked Vegan Diet 
("Living Food Diet") is Compromised. )."Journal of Nutrition", October 1995, vol. 125, #10, pgs. 2511-2515. 

http://www.b12exposed.com/
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Here is the chart of B-12 levels for the participants in the study: Raw Vegans and Omnivores: 
 

 
Note that the average serum B-12 levels for both Raw Vegans and Omnivores was 
TOO LOW. Both groups were low.  
 
The Japanese set healthy serum B-12 levels at a minimum of 550… The highest level measured was for 
an Omnivore around 480, with many lower in B-12 than that… so both the Raw/Live Vegans 
(average 193 pmol/L) and their matched omnivorous controls (average 311 pmol/L) are in need 
of B-12 support! 
 
Also, an attempt to eat enough animal products to get adequate B-12 could do more harm than good 
– animals not only concentrate elements like B-12, but also agrochemicals, industrial chemicals, 
artificial hormones and antibiotics… Without getting into the HUGE topic of nutrition (for that, see 
www.JuiceFeasting.com), trust the data (a few pages down) – relying solely on animal products 
for adequate B-12 levels is a no-go… 
 

http://www.b12exposed.com/
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2. Plant Foods with B-12 on Them 
One of the world’s preeminent physicians in the study of plant foods is Dr. Gabriel Cousens, M.D., 
author of Conscious Eating and medical practitioner of plant-based live foods for over 40 years. In his 
article,  “The Mysterious B-12” Dr. Cousens clearly explains that analog B-12 (not human-active or 
available for use by humans) is mainly found in plants, and where human-active B-12 is found, analog 
B-12 is also there, limiting absorption. Dr. Gabriel Cousens: 

Many of us have felt that spirulina, Klamath Lake Algae, all the sea vegetables had enough 
active B-12 to avoid a B-12 deficiency. Although the research is not fully in, we do know that, as 
I pointed out in Conscious Eating, these substances do have human active B-12. The problem is 
they also have a significant amount of analog B-12 that competes with the human active B-
12. This analog amount was not measured in my studies. Using the methyl malonic acid 
reduction approach, which is now the gold standard, research showed that when people used 
dry and raw nori from Japan, the dried nori actually made the methyl malonic acid (MMA) 
status worse, which means it actually reduced the B-12 status. Therefore it could possibly 
worsen a B-12 deficiency. Raw nori seemed to keep the methyl malonic acid at the same level, 
meaning it did not harm the B-12 status, but the research showed it did not particularly help it 
either. No food in Europe or the U.S. has been tested for lowering methyl malonic acid. 
Research absolutely has to be done to answer this question fully. 

There are many ideas of plant foods that have active B-12, but few are proving to actually 
raise B-12 or prevent its loss. The research has shown, for example, that tempeh does not 
supply human active B-12. Research in both the U.S. and the Netherlands has confirmed this. 
There was one paper that showed that tempeh from one particular source in Thailand did have 
some B-12, but what they basically found was that fermented soybean did not contain B-12. 
Other foods such as barley, malted syrup, sourdough bread, parsley, shitake mushrooms, tofu, 
and soybean paste, had some B-12 in them. Amazake rice, barley miso, miso, natto, rice miso, 
shoyu, tamari, umeboshi, and a variety of nuts, seeds and grains did not contain any elements 
or even any detectable B-12 analog.  
 
My study using the earlier gold standard test for B-12 active bacteria did show indeed 
that arame, dulse, kelp, kombu and wakame had significant human active B-12. Other 
studies have shown that dulse did have a certain amount of B-12 analog per serving. Until 
research is done to see if it actually lowers the methyl malonic acid levels, the question has to 
be raised that we can't assume that because a food has human active B-12 it will help avoid a B-
12 deficiency, because the actual non-human active analogs may be blocking the human 
active B-12. The same question arises now with the aphanizomenon flos-aqua and spirulina, as 
well as chlorella. So, until we actually do the gold standard test of these, through the methyl 
malonic test, to see if it actually lowers the methyl malonic acid, I think it is reasonable to eat 
these foods, but not expect that they are actually going to raise your human active B-12. 
 
A study done in 1991 by Miller found that serum B-12 appeared to be unrelated to 
consumption of wakame, kombu, and other sea vegetables or tempeh in macrobiotic children. 

http://www.b12exposed.com/
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For more information on this important topic, you can follow up with these studies on the subject of 
B-12 analogues in food: 
 

Herbert V, Drivas G, Manusselis C, Mackler B, Eng J, Schwartz E (1984) "Are colon bacteria a 
major source of cobalamin analogues in human tissues?" Transactions of the Association of 
American Physicians, vol. 97, pp. 161-171. 
 
Herbert V (1988) "Vitamin B-12: plant sources, requirements, and assay." American Journal of 
Clinical Nutrition, vol. 48, pp. 852-858. 

Herbert reported that tests on tempeh, a fermented soy product, and the blue-green superfood 
spirulina revealed that they contained almost no human-active B-12, in other words, the "B-12" they 
contained (per USP assay test) was predominantly analogues, or non-human active B-12. Herbert 
[1988, p. 857] reports: 

“We suspect that people taking spirulina as a source of vitamin B-12 may get vitamin B-12 
deficiency quicker because the analogues in the product block human mammalian cell 
metabolism in culture [i.e., in the lab] and we suspect that they will also do this in the living 
human. The presence of analogues, rather than true B-12, in fermented foods makes them 
unreliable sources for B-12.” 

 
That should settle it!!! Plant foods provide no significant amounts of Vitamin B-12 as far as we 
can tell, both from testing foods (research above), and from looking at the data on humans who 
eat plant-based only diets (see the section VEGETARIAN AND VEGAN DIETS below for clinical 
data). 
 
 
DOES COOKING DESTROY VITAMIN B-12 LEVELS IN THESE FOODS? 
 
There are just a few studies on this question, and the jury is still out. I have been an educated advocate 
in the Raw Vegan community for years, and this topic is important to cover. The small sample of data 
we do have suggests that B-12 levels are reduced by heat, but how much is unclear. All of this data is 
on B-12 levels in animal products. More study needs to be done. Here is what we have: 7 8 9 
 

• Herbert [1984] reports that dehydration at 200°C (392°F) for 6 days reduced B-12 levels by 
approximately one-third. The temperatures for this study are WAY over normal dehydration or 
cooking temps. 
 

                                          
7 Herbert V, Drivas G, Manusselis C, Mackler B, Eng J, Schwartz E (1984) "Are colon bacteria a major source of cobalamin 
analogues in human tissues?" Transactions of the Association of American Physicians, vol. 97, pp. 161-171. 
8 Bannerjee DK, Chatterjea JB (1963) "Vitamin B-12 content of some articles of Indian diets and effect of cooking on it." 
British Journal of Nutrition, vol. 17, pp. 385-389. 
9 Heyssel RM, Bozian RC, Darby WJ, Bell MC (1966) "Vitamin B-12 turnover in man." American Journal of Clinical Nutrition, vol. 
18, pp. 176-184. 
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• Banerjee and Chatterjea [1963] report wide variation in B-12 losses in cooking various types of 
fish, meat, and milk. B-12 losses, when they occurred, ranged from 23.7-96.4%. However, one 
fish species in their study showed no loss of B-12, and samples from three fish species (and 
also goat liver) showed increases in B-12 levels from cooking. (The authors suggest the 
increase may be caused by cooking increasing the B-12 level in the extraction solvent.) 
The result that B-12 level for some species increased via cooking, of course, raises questions 
regarding the overall reliability of their experimental methods and results. Also, their study 
measured B-12 via microbial assay (Euglena gracilis var. bacillaris), which today is regarded as a 
less-reliable assay method (does not/may not distinguish analogue forms from true B-12). 
Banerjee and Chatterjea [1963] also tested 20 types of plant foods, and found no B-12 activity 
in any of the raw plant foods. 
 

• Heyssel et al. [1966] report that liver boiled in water for 5 minutes lost only 8% of its vitamin B-
12 content (vs. raw liver), while muscle meat broiled at 171°C (340°F) for 45 minutes lost 27% of 
vitamin B-12 (vs. raw meat). They note that some of the B-12 they record as lost might actually 
be contained in the drippings (liquids discarded) in cooking. 

 
 
Again, we have no data on the cooking of plant foods and the loss of B-12. WHAT WE DO KNOW, from 
our information above, is that neither plant foods nor animal foods provide sufficient quantities 
of human-active B-12 for most of the population, so the point is somewhat irrelevant. We are 
going to take care of our B-12 needs in a way that guarantees good, healthy levels, no matter what 
diet we eat! 
 
 
3. Probiotics in the Human Gut (Large Intestine, Small Intestine) 
 
The Large Intestine. In humans and animals, bacteria produce B-12 in the colon; however, little if 
any is absorbed across the colon wall. According to Dr. Gabriel Cousens, M.D., “Whether one’s colon 
is clean or not, B-12 does not get absorbed from the colon.”  
 
Studies have been done on reingesting the B-12 produced by the probiotics in the large intestine. This 
practice is called “direct coprophagy” and I doubt anyone reading this will be interested in eating 
clinically rendered products from their colon…. But what this shows is that in your feces in your large 
instestine there is a small percentage of human-active B-12 in amongst a large percentage of non-
human active B-12 analogues. 
 
V. Herbert10 writes: 
 

In one of the less appetizing but more brilliant experiments in the field of vitamin B-12 
metabolism in the 50s, Sheila Callendar in England delineated that colon bacteria make large 
amounts of vitamin B-12. Although the bacterial vitamin B-12 is not absorbed through the 

                                          
10 Herbert V (1988) "Vitamin B-12: plant sources, requirements, and assay." American Journal of Clinical Nutrition, vol. 48, pp. 
852-858. 
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colon, it is active for humans. Callendar studied vegan volunteers who had vitamin B-12 
deficiency characterized by classic megaloblastic anemia. She collected 24-h stools, made 
water extracts of them, and fed the extract to the patients, thereby curing their vitamin B-12 
deficiency. This experiment demonstrated clearly that 1) colon bacteria of vegans make 
enough vitamin B-12 to cure vitamin B-12 deficiency, 2) the vitamin B-12 is not absorbed 
through the colon wall, and 3) if given by mouth, it is absorbed primarily in the small 
bowel. 

 
Human-Active B-12 in the Colon? In another study, Herbert11 et al. collected the 24-hour fecal output 
from 6 men. They found that the (24-hour) total fecal output contained ~100 mcg of total corrinoids, 
of which only ~5 mcg was true B-12 (the remainder being analogues).  
 
Backing up this research is the conclusion by RH Allen and SP Stabler at the Department of Medicine at 
the University of Colorado.12 They studied the levels of non-human active and human-active B-12 in 
human feces, and found: 
 

“Cobalamin analogues [non-human active B-12] are present in human feces and account for 
over 98% of the total Vitamin B-12.” 

 
These three pieces of research show that there is very little human-active B-12 in our feces. However, if 
extracted clinically and reingested, it would be assimilated, despite the predominant levels of non-
human active B-12 analogues. Frankly, I would rather easily do what we will cover in the section, 
“THREE SUPPLEMENT PROTOCOLS FOR VITAMIN B-12.” 
 
 
The Small Intestine. B-12 may be produced by probiotics in the small intestine, but how much, and 
whether much of it is human active B-12 is uncertain. This point is discussed in Albert et al. in their 
1980 research, “Vitamin B-12 synthesis by human small intestinal bacteria” in Nature.13 The bottom line 
in the paper of Albert et al. is that it shows certain intestinal bacteria might produce B-12, but what 
kind and how much might be produced (and absorbed) under actual conditions in the small intestine 
is unclear. 
 
G. Langley14 writes in Vegan Nutrition: 
 

“In some people, B-12 producing bacteria certainly exist in the small intestine where the 
vitamin manufactured can, in theory at least, be absorbed. Exactly what contribution this 
makes to the daily B-12 intake of vegans remains to be clarified.” 

 

                                          
11 Herbert V, Drivas G, Manusselis C, Mackler B, Eng J, Schwartz E (1984) "Are colon bacteria a major source of cobalamin 
analogues in human tissues?" Transactions of the Association of American Physicians, vol. 97, pp. 161-171. 
12 Allen RH, Stabler SP. Identification and quantitation of cobalamin and cobalamin analogues in human feces. Am J Clin 
Nutr. 2008 May;87(5):1324-35. 
13 Albert M, Mathan V, Baker S (1980) "Vitamin B-12 synthesis by human small intestinal bacteria." Nature, vol. 283, pp. 781-
782. 
14 Langley G (1995) Vegan Nutrition, Vegan Society (U.K.), pp. 74 
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As we will see from the data, whether you are vegan or include animal products in your diet, we are 
low, low, low in Vitamin B-12 – so whatever intestinal bacteria exist that are producing human-active 
B-12, it is insufficient. 
 
 
SUMMARY ON B-12 SOURCES 
Regardless of human dietary and health history, today we are seeing high levels of B-12 deficiency in 
the human population, irrespective of the diet we eat (However, Vegans and Vegetarians appear to 
have a greater deficiency than persons eating some meat – but both groups are deficient). THE 
REASONS FOR THE DEFICIENCIES will be covered in the next section, “B-12 Deficiency: Risks and 
Symptoms.” 
 
 
TYPES OF B-12, AND SUPPLEMENTATION 
Like most vitamins, B-12 can occur in a variety of forms and can take on a variety of names: 
cobrynamide, cobinamide, cobamide, cobalamin, methylcobalamin, hydroxcobalamin, 
aquocobalamin, nitrotocobalamin, and cyanocobalamin.  
 
Each of these designations contains a form of the word "cobalt," since cobalt is the mineral 
found in the center of the vitamin.15  
 
While there are many types of cobalamin, there are two types that are best used for 
effective supplementation: 

 

1. Hydroxocobalamin 
2. Methylcobalamin 

 
 
**BIG SECRET: Most foods and supplements contain a form of B-12 called 
CYANOCOBALAMIN, and it is the worst choice for supplementation. Check out this 
article16 by Kerri Knox, RN on www.NaturalNews.com:  

  
All three types [Methylcobalamin, Hydroxocobalamin, and Cyanocobalamin] are considered 
`Vitamin B-12`, they are NOT all the same and using the right one can be a critical decision.  
 
Cyanocobalamin is probably the most commonly used in the medical world and is often given 
as `B-12 Shots` in a doctor's office for those with certain medical conditions.  
 

                                          
15 Online: http://www.whfoods.com/genpage.php?tname=nutrient&dbid=107  
16 NaturalNews Online: http://www.naturalnews.com/027045_vitamin_B-
12_cyanocobalamin_methylcobalamin.html#ixzz1L2dseVoh  
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But cyanocobalamin is actually the WORST choice, despite the fact that doctors in the US are 
more likely to prescribe it over any other form. Not only does cyanocobalamin require a higher 
dosage for the same effectiveness of hydroxycobalamin, but it is Entirely Ineffective for 
several different conditions related to vitamin B-12 deficiency.  
 
As such, it has been suggested repeatedly by several researchers, starting with Dr. AG Freeman 
in 1970, that cyanocobalamin should be removed from the market. While Great Britain 
followed through with researcher recommendations and removed the inferior product, doctors 
in the the United States have no such restrictions and still use cyanocobalamin routinely. 

 
"...there [is] no condition in which it has been claimed that cyanocobalamin was 
preferable to hydroxocobalamin" `Cyanocobalamin- a case for withdrawal: discussion 
paper` 

 
While hydroxocobalamin is preferred over cyanocobalamin, another formulation called 
methylcobalamin is actually the BEST choice.  
 
Technically a `coenzyme` of vitamin B-12, it is almost never used despite being effective, readily 
available, inexpensive and available in both sublingual preparations and injectable form. This 
is too bad because there are many people that could very well benefit from the 
methylcobalamin form of vitamin B-12 that would NOT benefit from the other forms. 
Degenerative neurologic problems are where methylcobalamin shows its greatest 
benefits over other cobalamin preparations, and it is often one of the ONLY promising 
treatments for these tragic diseases. While Japan uses methylcobalamin nearly 
exclusively and it is the form present in prescription vitamin B-12 there, the United States 
has virtually ignored the hundreds of studies that show the benefits this simple vitamin 
can bring. 

 
"Methylcobalamin is the form found in food and has much higher bioavailability 
than the form most widely available in supplements, cyanocobalamin."`B-12 
(Cobalamin) 

 
Not only has methylcobalamin been shown to work in neurologic diseases, it also helps with 
the elimination of toxic substances in the body. One of the ways that humans detoxify is 
through a process called 'Methylation'. Methylation is a CRITICAL function of a healthy body, 
but all too often we 'use up' the necessary raw materials because of our nearly constant 
exposure to environmental pollutants. Methylcobalamin is actually able to replenish the 
'methyl' portion that is missing in methylation, while the other forms of vitamin B-12 REQUIRE 
a methyl donor in order to be converted into a biologically active form in the blood. Therefore, 
people who already HAVE methylation detoxification problems, such as children with autism, 
can actually be made WORSE if other forms of vitamin B-12 are administered! 
 
While getting ENOUGH vitamin B-12 is an important factor for maintaining general well being, 
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getting the right KIND, in the form of methylcobalin is equally important. In fact, choosing 
correctly could very well mean the difference between good health and disease. 

 
 
“In a study performed at the Linus Pauling Institute of Medicine in Palo Alto, CA, methylcobalamin 
extended survival time in mice with cancer, whereas cyanocobalamin had no effect on survival 
time and was deemed “not active” by the study’s authors.  
 
In another study, titled ‘Effects of B-12 on Performance and Circadian Rhythm in Normal Subjects,’ 
published in the journal of Neuropsychopharmacology, six women (mean age 35 years) and 14 men 
(mean age 37 years) were randomly assigned to treatment for 14 days with 3 mg of either 
cyanocobalamin or methylcobalamin after 9 days of pre-treatment observation. Only the group 
taking the methyl form of cobalamin experienced reduced sleep time and higher self-reported 
‘sleep quality,’ ‘concentration,’ and ‘feeling refreshed’ one week after beginning 
methylcobalamin supplementation.”17 
 
We will return to these types of B-12 and how to effectively use them in the section, “Three 
Supplement Protocols for Vitamin B-12.” 

                                          
17 Online: http://www.hormonalfitness.com/facts/HFN%209%20-%20B-12%20Cobalamin.pdf  
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VIEW#1: B-12 DEFICIENCY: RISKS 
AND SYMPTOMS 
 
WHO IS AT RISK OF LOW B-12? 
 
Everyone. Everyone is at risk of being low in B-12. Take a look at this list of symptomologies of 
persons at risk. 
 
 Anemia  Neurologic or motor symptoms 
 Hypothyroidism  Chronic Fatigue 
 Diarrhea  Constipation 
 Premature graying of hair  Tinnitus 
 Family history of pernicious anemia          Dementia or Alzheimer’s disease 
 Elevated MCV  Psychiatric disorders 
 Gastrointestinal disorders  Mental status changes 
 Gastrointestinal surgeries  Age 40+ 
 Gastric bypass surgery  Autism spectrum 
 Proton pump inhibitor use  Autoimmune disorders 
 Metformin use  Developmental delay 
 Vascular disorders  Breast fed infants of mothers at risk 
 Vegans  Eating disorders 
 Vegetarians, macrobiotic diets  Overweight/Obese 

 
Don’t take this list lightly. B-12 deficiency is seriously BAD for your health, but SO EASY to take care 
of. So why do we not recognize B-12 deficiencies? 
 
 
B-12 DEFICIENCY: A MIMICKER 
 
B-12 deficiency is a MIMICKER. This is one of the main reasons it is so tricky to recognize as a 
problem. This wide range of mimicry is also the reason we should be testing for it, and skillfully 
supplementing at appropriate levels!!! 
 
It will mimic low energy, adrenal fatigue, depression, poor sleep, multiple sclerosis, chronic fatigue 
syndrome and postpartum depression/psychosis. It can make men and women infertile and cause 
developmental disabilities or autistic—like symptoms in children. B-12 deficiency can parade as pain 
from inflammation, poor digestion, constipation, poor coordination, and mood swings. 
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As you can see from the list above, other groups of people at risk for B-12 deficiency include 
vegetarians, vegans, persons eating a standard western (processed food) diet, persons over 40, people 
with celiac disease, Crohn’s disease, alcoholics, gastric bypass, anemia, autoimmune diseases and 
HIV/AIDS. The use of certain drugs such as proton pump inhibitors, antacids, metformin, H—2 blockers 
and nitrous oxide (from dental work or surgeries) can also cause B-12 deficiency. 
 
 
WHAT ARE THE SIGNS OF B-12 DEFICIENCY? 
 
Sally M. Pacholok, R.N., B.S.N. and Jeffrey J. Stuart, D.O. in their excellent book, Could It Be B-12? 2nd 
Edition have listed these signs that would manifest because of B-12 deficiency in various domains of 
your life experience: 
 
Neurologic signs and symptoms: 
 Numbness—tingling 
 Weakness of legs, arms, trunk 
 Impaired vibration—position sense 
 Abnormal reflexes 
 Unsteady or abnormal gait 
 Balance problems 
 Difficulty ambulating 
 Dizziness 

 Tremor 
 Restless legs 
 Visual disturbances 
 Forgetfulness, memory loss 
 Dementia 
 Impotence 
 Urinary or fecal incontinence 

 
Psychiatric symptoms: 
 Depression    
 Irritability 
 Paranoia 
 Mania 

 Hallucinations 
 Psychosis 
 Violent behavior 
 Personality changes 

 
Hematologic signs and symptoms: 
 Anemia 
 Macrocytosis (enlarged red-blood cells) 
 Generalized weakness 

 Fatigue 
 Shortness of breath 
 Pallor 

 
Signs & symptoms in infants and children: 
 Developmental delay or regression 
 Apathy—Irritability 
 Hypotonia 
 Weakness 
 Tremor 
 Involuntary movements 
 Seizures         
 Ataxia 
 Anorexia 

 Failure to thrive 
 Poor weight gain 
 Poor head growth 
 Poor socialization 
 Poor motor skills 
 Language delay 
 Speech problems 
 Lower IQ—Mental retardation 
 Anemia 

http://www.b12exposed.com/
http://www.juicefeasting.com/


 

 

www.B-12Exposed.com and www.JuiceFeasting.com Vitamin B-12 Exposed by David Rainoshek, M.A. 22 

 Macrocytosis 
 
 
 
DISORDERS WITH POSSIBLE B-12 DEFICIENCY AS UNDERLYING CAUSE 
 
 Dementia—Alzheimer’s disease  Post-partum depression/psychosis 
 Multiple sclerosis  Altered mental status/confusion 
 Depression  Bipolar disorder 
 Poor wound healing  Neuropathy (diabetic, CIDP) 
 Vertigo  Anemia 
 Congestive Heart Failure  Autism 
 AIDS dementia complex  Restless Leg Syndrome (RLS) 
 Radiculopathy, chronic pain disorder  Chronic Fatigue Syndrome (CFS) 
 Fibromyalgia  Chronic Renal Failure (hemodialysis 

patients) 
 Essential tremor—Parkinson’s disease  Erectile dysfunction 
 Infertility  Heart Disease 

 
 
B-12 METABOLISM: WHY YOU MAY NOT BE GETTING IT 
 
Here is why you might not be getting your B-12 with those other vitamins: There are so many steps to 
getting B-12 into your blood plasma and liver. Many of us have health challenges that make these 
important steps less effective, and thus we do not get our B-12. Here is how it goes: 
 

1. When B-12 goes into the stomach, a stomach acids called pepsin and hydrochloric acid 
separate the B-12 from its protein source (animal protein).  

2. The B-12 attaches to R-Protein, which is also secreted by your salivary glands and stomach. 
3. The stomach releases a substance called intrinsic factor, which is secreted by the parietal cells 

in the stomach (the same cells that produce hydrochloric acid for digesting your food).  
4. The B-12, attached to R-Protein, is liberated from the R-Protein in your small intestine 
5. A B-12/intrinsic factor complex combines in your small intestine, where it is absorbed in the 

terminal ileum via ileal cells and the mucosal wall.  
6. The absorbed complex is then transported via a blood plasma protein (transcobalamin II) to 

various cells in your body (a process that involves calcium), and excess B-12 is stored in your 
liver.  

 
The interruption of any of these complex steps affects your body's ability to absorb B-12. Deficiencies 
in pepsin, hydrochloric acid, R-protein, pancreatic enzymes, intrinsic factor, calcium and cell receptors 
can all lead to B-12 deficiency. 
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HOW QUICKLY DOES B-12 DEFICIENCY DEVELOP? 

The answer: Faster than you probably think. I thought it took five years. But research shows that B-12 
levels can drop off significantly in just months.  

To give you an idea of how fast B-12 levels can drop, one study has looked at changes in serum B-12 
(sB-12) levels in new vegans. Crane et al (1994, USA)18 had 13 students change from a Lacto-Ovo 
Vegetarian (dairy and eggs, no meat) to a Vegan diet (no dairy, eggs, or meat):  
 

• All 4 students with serum B-12 in the 600-900 range fell to below 500 pg/ml in just 2 
months. 

• 10 students followed the diet for 5 months and their average sB-12 went from 417 ± 187 to 276 
± 122 pg/ml. 

• After 5 months, 2 went from normal B-12 to below normal B-12. 

Depending on which study you look at, 0.1-0.2% of the body's B-12 stores are lost per day; the .2% loss 
occurs in those with pernicious anemia.19 This loss is accelerated when eating a plant-based diet, 
according to the preponderance of evidence from the research. 

Approximately 60% of total B-12 in the body is stored in the liver, and 30% is stored in the 
muscles.20 

 “The body has a special circuit between the digestive tract and the liver. Bile, which is made in the 
liver and needed to digest fat, is secreted into the beginning of the small intestine. It is then 
reabsorbed at the end of the small intestine (the ileum) and taken back to the liver where it is used 
again. This circuit is called enterohepatic circulation.”21 

In a healthy physiology, one secretes approximately 1.4 µg/day of B-12 into the small intestines via bile 
from the liver. Consequently, healthy people can reabsorb about half of that, or .7µg B-12/day from 
their bile.22 In some cases of low B-12 intake, reabsorption increases, which can delay the onset 
of apparent B-12 deficiency symptoms, up to 20-30 years.23  

                                          
18 Crane MG, Sample C, Pathcett S, Register UD. "Vitamin B-12 studies in total vegetarians (vegans). Journal of Nutritional 
Medicine. 1994;4:419-430.  
19 Food and Nutrition Board, Institute of Medicine. Dietary Reference Intakes for Thiamin, Riboflavin, Niacin, Vitamin B6, 
Folate, Vitamin B-12, Pantothenic Acid, Biotin, and Choline. Washington, DC: National Academy Press; 2000. 
20 Messina M, Messina V. The Dietitian's Guide to Vegetarian Diets. Gaithersburg, MD: Aspen Publishers, Inc., 1996.   
21 Online: http://www.veganhealth.org/B-12/dig  
22 Food and Nutrition Board, Institute of Medicine. Dietary Reference Intakes for Thiamin, Riboflavin, Niacin, Vitamin B6, 
Folate, Vitamin B-12, Pantothenic Acid, Biotin, and Choline. Washington, DC: National Academy Press; 2000. 
23 Herbert V. Staging vitamin B-12 (cobalamin) status in vegetarians. Am J Clin Nutr. 1994 May;59(5 Suppl):1213S-1222S. 
Kanazawa S, Herbert V. Mechanism of enterohepatic circulation of vitamin B-12: movement of vitamin B-12 from bile R-
binder to intrinsic factor due to the action of pancreatic trypsin. Trans Assoc Am Physicians 1983;96:336-44. 
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For persons who do not supplement, differences in this enterohepatic circulation may determine the 
rate at which B-12 deficiency symptoms develop.24 

BUT MAKE NO MISTAKE, DEFICIENCY – AND POTENTIALLY DISLIKABLE 
SYMPTOMS - IS STATISTICALLY NEAR CERTAIN IF YOU DO NOT SUPPLEMENT.  

 
FOUR MAIN REASON-CATEGORIES FOR B-12 DEFICIENCY 
 
When we are looking at all this B-12 information, remember that B-12 deficiency arises 
from four main reason-categories: 
 

1. Dietary Sources are Inadequate 
2. Digestion Issues 
3. Toxicity 
4. Lack of Absorption/Assimilation of B-12 

 
 
I have COLOR CODED the above reasons, and will use these colors to highlight the 
causes/reasons for B-12 deficiency below. Let’s look more specifically at how these 
three reasons play out, and then what to do about it (supplement with B-12 
appropriately!). 
 
 
CAUSES and CONTRIBUTING FACTORS OF B-12 DEFICIENCY 
 
 Decreased stomach acid  Autoimmune pernicious anemia 
 Atrophic gastritis  Age 60+ 
 Helicobacter pylori25  Malabsorption syndromes 

  Crohn’s disease 
 Gastrectomy, intestinal resection  Celiac disease (gluten enteropathy) 
 Gastric bypass surgery  Bacterial overgrowth (small bowel) due 

to Low Stomach Acid! 
 Processed Food Diet  Vegetarian/Vegan Diet 
 Overweight/Obese  Fish tapeworm 
 Malnutrition—Eating disorders  Processed/Industrialized Meat Diet 

                                          
24 Donaldson MS. Metabolic vitamin B-12 status on a mostly raw vegan diet with follow-up using tablets, nutritional yeast, 
or probiotic supplements. Ann Nutr Metab. 2000;44(5-6):229-34. And personal communication with author Jan 31, 2002.  
25 Kaptan, Kursad, et al. Helicobacter pylori - Is it a novel causative agent in vitamin B-12 deficiency? Archives of Internal 
Medicine, Vol. 160, May 8, 2000, pp. 1349-53 
Stopeck, Alison. Links between Helicobacter pylori infection, cobalamin deficiency, and pernicious anaemia. Archives of 
Internal Medicine, Vol. 160, May 8, 2000, pp. 1229-30 (editorial) 
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 Alcoholism  Chronic pancreatitis 
 Certain pharmaceutical drugs  Advanced liver disease 
 Overuse of Recreational Drugs  Transcobalamin II deficiency 
 Nitrous oxide26  Inborn errors of B-12 metabolism 

 
 
Now let’s look in more detail at a few of these listed above. If any of these apply to you that are not 
discussed here, GOOGLE SEARCH for the cause or contributing factor, and B-12, such as “Crohn’s 
Disease and B-12.”  
 
But many of them are actually related to LOW STOMACH ACID, which we will cover first. 
 
 
DECREASED STOMACH ACID 
 
This possibility is HUGE. Decreased stomach acid is also known as 
“hypochlorhydria.” Low stomach acid is a rampant problem in 
westernized societies, largely due to the processed-food diet we eat. A 
reduction in stomach acids encourages the development of bacterial 
colonies in the stomach that produce non-human active analogues of 
vitamin B-12, which can accelerate or promote B-12 deficiency.  
 
An EXCELLENT resource on the importance of stomach acid is the book, 
Why Stomach Acid is Good For You. 
 
One reviewer on Amazon.com writes:  
 

“A great, great book. I stopped taking my Prevacid before I finished the second chapter. Dr. Wright 
exposes how the medical profession treats the problem of a little bit of stomach acid in the wrong place 
(your esophagus) by almost completely neutralizing your stomach acid with powerful drugs. But 
without stomach acid, you can't absorb nutrients properly, and you can't prevent bacteria growth 
in your stomach! Thank God I found this book, or I would have taken those pills forever, and my 
symptoms weren't even that bad. I needed to change a few eating habits, not get rid of stomach acid 
forever. I was honestly taken aback that doctors could be so ignorant of the importance of stomach acid 
for your health, and so willing to casually prescribe a powerful (and profitable) pill to simply make the 
symptoms go away without treating the cause.” 

 
 
From V. Herbert et al:27 

                                          
26 Kalikiri, P.C., and Sachan, R.S.G.S. Nitrous Oxide induced elevation of plasma honocysteine and methylmalonic acid levels 
and their implications. The Internet Journal of Anesthesiology 2004, 8(2). 
Ostreicher, D.S. Vitamin B-12 supplements as protection against nitrous oxide inhalation: New York State Dental Journal 
1994, 60(3):47-9 
Quarnstrom, F. Nitrous oxide analgesia. What is a safe level of exposure for the dental staff? Dentistry Today 2002, 21(4):104-
9. 
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As pernicious anemia develops, the first loss usually is of gastric acid. Figure 3 (from Drasar 
and Hill, 23) shows that the achlorhydric stomach [one unable to produce hydrochloric 
acid] is usually heavily colonized with enteric bacteria.  
 
The increased colonies of enteric bacteria in the achlorhydric stomach and small intestine of 
the pernicious anemia patient may produce analogue B-12 which may. . . accelerate the 
development of B-12 deficiency. 

 
That’s right, low stomach acid causes bacteria to populate that make b-12 analogues – and that non-
human active B-12 blocks your body’s ability to take up human-active B-12, resulting in deficiency. 
 
Iron deficiency and low stomach acid also go hand-in-hand: 
 

“The loss of gastric acids may also occur in iron deficiency. The iron in plant foods averages 3% 
absorbable [non-heme iron]; iron from animal foods averages 15% absorbable [heme iron]. 
Therefore, iron deficiency is twice as common in vegetarians as in omnivores (3, 4, 19). Because 
some vegetarians, especially those consuming restrictive diets, are at greater risk for 
deficiencies than omnivores (24), all vegetarians should be tested for iron disorders (25). 
Prolonged iron deficiency damages the gastric mucosa and promotes atrophic gastritis and 
gastric atrophy, including loss of gastric acid and I.F. [intrinsic factor] secretion, and therefore 
diminished vitamin B-12 absorption (3, 4, 19). This would cause vitamin B-12 deficiency in twice 
as many vegetarians as omnivores (3, 4, 19).” 28 

 
 
What can you do to raise stomach acid? Immediately, you can take Betaine HCl capsules before 
meals (as directed on bottle) to increase the strength of your stomach acid, and thus your body’s 
ability to digest proteins and assimilate some B-12 from foods – but given the research presented in 
this book, do not rely on food sources unless you have done the Gold Standard “Urinary MMA Test” to 
see if your B-12 levels are healthy. 
 
 
You can strengthen your stomach acid by: 
 

+ Drinking water: Low hydration weakens the stomach. 
+ Add Fresh Lemon to your Water 
+ Taking supplemental Zinc: Zinc nourishes the stomach cells that make gastric acid) 
+ Take Betaine HCl as a supplement before meals 
+ Exercise: This will get your stomach acids flowing! 
+ Get Healthy Sun Exposure: heat will strengthen your “digestive fire.” 

                                                                                                                                                  
27 Herbert V, Drivas G, Manusselis C, Mackler B, Eng J, Schwartz E (1984) "Are colon bacteria a major source of cobalamin 
analogues in human tissues?" Transactions of the Association of American Physicians, vol. 97, pp. 161-171. 
28 Herbert V (1994) "Staging vitamin B-12 (cobalamin) status in vegetarians." American Journal of Clinical Nutrition, vol. 
59(suppl), pp. 1213S-1222S. Online: http://www.ajcn.org/content/59/5/1213S.full.pdf  
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+ Drink Green Vegetable Juice: See www.JuiceFeasting.com for information on making 
delicious Green Vegetable Juice. The organic sodium in greens and vegetables will nourish 
your parietal cells, and increase stomach acid production. 
+ READING THE BOOK WHY STOMACH ACID IS GOOD FOR YOU!!! 

 
 
 
 
HELIOBACTER PYLORI (H-Pylori) 
 
It is estimated that more than 50 per cent of adults in developed countries are infected with the 
Helicobacter pylori bacterium.  
 
H-pylori has been implicated in stomach ulcers, indigestion (dyspepsia), gastritis (inflammation of the 
stomach lining), stomach cancer, and MALT lymphoma.  
 
Researchers at the Turkish Military Medical Academy now provide convincing evidence that 
Heliobacter Pylori and B-12 deficiency are linked.  
 
A detailed study29 of 138 patients with vitamin B-12 deficiency and anaemia discovered that 77 (58 per 
cent) of the patients had a H-pylori infection. Eradication of this infection successfully cured the 
anaemia and reversed the vitamin B-12 deficiency in 31 (40 per cent) of the 77 infected patients. The 
researchers conclude that an H-pylori infection can cause a vitamin B-12 deficiency and that this 
deficiency, in many cases, can be totally eliminated by eradicating the infection. “Helicobacter pylori is 
one of the most common causes of peptic ulcer disease worldwide and a major cause of chronic 
superficial gastritis leading to atrophy of gastric glands. It is suggested that there maybe a causal 
relationship between H-pylori and food cobalamin malabsorption." 
 
And in suggesting a link between H-Pylori and Pernicious Anemia, the authors of the study write, “It 
has been proposed that pernicious anemia may represent the final phase of a process that 
begins with H pylori--associated gastritis and evolves through progressive levels of atrophy until 
parietal cell mass is entirely lost.” 
 
Two other studies of note on H-Pylori and Vitamin B-12: 

Stopeck, Alison. “Links between Helicobacter pylori infection, cobalamin deficiency, and 
pernicious anaemia.” Archives of Internal Medicine, Vol. 160, May 8, 2000, pp. 1229-30 
(editorial) 
 

                                          
29 Kaptan, Kursad, et al. Helicobacter pylori - Is it a novel causative agent in vitamin B-12 deficiency? Archives of Internal 
Medicine, Vol. 160, May 8, 2000, pp. 1349-53  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“Histological and serological confirmed H.pylori infection is associated with lower B-12 levels; 
hyperhomocysteinemia and eradication of H.pylori lowers homocysteine and raises B-12.”30 See 
this article for much more: 
http://www.urbanwellnesspdx.com/site/1133urba/NDNR.articles.pdf  

 
 

*(Care to Eradicate H-Pylori? Try Matula Tea. Google it!)* 
 
 
 
VEGETARIAN, VEGAN and RAW VEGAN DIETS: THE RESEARCH 
 
Before we get to the data, the reader should note that I ate a Vegetarian, then Vegan, then 
Raw/Live Vegan over a 17-year period of my life. I still eat a largely plant-based, raw/live food diet. I 
have a M.A. in Raw/Live Vegan Nutrition, and definitely advocate a move up what I call The Spectrum 
of Diet™ through Vegetarian, Vegan, and Raw/Live Vegan diets to heal the major health challenges we 
have. My Juice Feasting™ program is a Raw/Live Vegan Program.  
 
My interest is in health, and those of us eating a plant-based diet will be wiser than ever to heed this B-
12 data and happily respond proactively – so that B-12 deficiency becomes a story of the past for such 
a compassionate and beautiful community of eaters. OKAY. Here is the data!!! 
 
A common perception is that B-12 deficiency is only found in Vegetarians and Vegans. While the data 
show that plant-based eaters do have lower B-12 levels, take a look at what Dr. Gabriel Cousens, M.D., 
author of Conscious Eating has to say about the wide spectrum of the population that tests deficient in 
vitamin B-12: 
 

Many people have heard that vegans are low in B-12. That’s absolutely true. Meat-eaters are 
deficient, too. There is a minimum level of B-12 you need to survive and a maximum level that 
is optimal for long-term health. At the minimum level, (180-200 nano-grams of B-12), 80% of 
vegans are deficient, but 40% of meat eaters are deficient at these levels as well. When 
you look at optimal intake of B-12, (400 units in your blood), meat eaters are equally deficient. 
It is likely that 90% of meat eaters and vegans are deficient at optimal levels. 
The best thing for everyone is to take a B-12 supplement. When I was at Columbia Medical 
School in the 1960’s, they did a study that found that 30% of people judged to have adequate 
B-12 levels (mostly meat-eaters), had dramatically positive responses to getting B-12 shots. 
Depression went away, and sense of wellbeing was reported in many study participants. Even 
in 1960’s they knew that on average people are low in B-12. I just want to emphasize the 
point that everybody is low in B-12. It is a big problem.31 

                                          
30 Kutluanam U. Is there a possible relation between atrophic gastritis and premature atherosclerosis? Heliobacter Dec 
10(6):623-9, 2005. 
31 Online: http://www.gabrielcousens.com/DRCOUSENS/DRCOUSENSBLOG/tabid/364/language/en-
US/~/Default.aspx?tabid=364&PostID=114&language=en-US 
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Vegan health practitoner Dr. Joel Fuhrman, author of New York Times bestseller Eat to Live says, “It is 
entirely irresponsible for a health professional not to recommend B-12 supplementation in some form 
or frequent monitoring of MMA with blood tests for those who do not consume any animal products 
in their diets. No controversy exists.” I agree with Dr. Fuhrman, except to note that a urine MMA test is 
the Gold Standard – not a blood test. We will cover this in the section,  “View #3: The Gold Standard for 
Testing B-12.” 
 
A KEY piece of research comparing B-12 levels among Vegans, Lacto-Vegetarians, Lacto-Ovo 
Vegetarians, and Semi-Vegetarians (eating some meat – what Dr. Neal Barnard calls “Lacto Ovo 
Pesco Pollo Vegetarians…) shows that as animal products are removed from one’s diet, the 
amount of serum B-12 drops SIGNIFICANTLY.  
 
Here is the research: 

Dong A, Scott SC (1982) "Serum vitamin B-12 and blood cell values in vegetarians." Annals of 
Nutrition and Metabolism, vol. 26, pp. 209-216. 

 
Tom Billings of BeyondVeg.com32 reports on the study: 
 

Dong and Scott [1982] took blood samples at the 1979 annual convention of the American 
Natural Hygiene Society (ANHS), and tested the samples for serum B-12 levels and other 
parameters of interest. A total of 83 volunteers provided blood samples. Each individual in 
the study provided detailed dietary information via a survey form, which asked about the 
individual's consumption of animal foods (including eggs and dairy), and also asked for a 
typical daily diet. 
 
Based on the dietary data provided in the survey form, subjects were classified according to 
their diet, with vegans being defined as those who consumed no animal foods, lacto-
vegetarians as those who consumed dairy as their only animal food, lacto-ovo-vegetarians as 
those who consumed dairy and eggs, and semi-vegetarians as those who consumed animal 
flesh foods two or less times per month. It should be noted here that because the subjects were 
recruited at an ANHS convention, and the ANHS emphasized raw foods at the time, at least 
some of the subjects in the vegan category presumably were raw or predominantly raw 
vegans. 
 
Dong and Scott [1982, pp. 214-215] report: Among subjects who did not supplement their 
diets with B-12 or multiple vitamin tablets, 92% of the vegans, 64% of the lacto-
vegetarians, 47% of the lacto-ovo-vegetarians and 29% of the semi-vegetarians had 
serum B-12 levels less than 200 pg/ml [the lower limit of the normal range]. Mean serum 
B-12 levels of the dietary groups increased with increasing dietary sources of B-12... 
 

                                          
32 Online: http://www.beyondveg.com/billings-t/comp-anat/comp-anat-7b.shtml  
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Mean Serum B-12 Levels (pg/ml) 
Observed at 1979 ANHS Annual Convention 

from Dong and Scott [1982] 
 

DIETARY CATEGORY  Males  Females  

Vegan 120  110  

Lacto-vegetarian 200  180  

Lacto-ovo-vegetarian 190  260  

Semi-vegetarian 360  240  

Non-vegetarian 360  660  

 
Note that the B-12 serum levels observed for the vegans is in the range regarded as deficient 
[Dong and Scott, pp. 213-214]. 

 
NOTE that last paragraph in orange above: 92% of Vegans were low in B-12, but only 29% of the 
semi vegetarians tested low. It is also important to note that the cut-off level of 200 pg/ml used in the 
study is really low – so the semi-vegetarians that were not below 200 pg/ml could have also been low 
by current standards. BUT the fewer the animal products, the higher the levels of B-12 deficiency. 
 
 
STUDY OF B-12 LEVELS IN NEW VEGANS  
 
How fast does your B-12 drop when eating a plant-based diet?  
 
One study has looked at changes in serum B-12 (sB-12) levels in new vegans. Crane et al (1994, USA)33 
had 13 students change from a Lacto-Ovo Vegetarian (dairy and eggs, no meat) to a Vegan diet (no 
dairy, eggs, or meat):  
 

• All 4 students with serum B-12 in the 600-900 range fell to below 500 pg/ml in just 2 months. 
• 10 students followed the diet for 5 months and their average sB-12 went from 417 ± 187 to 276 

± 122 pg/ml. 
• After 5 months, 2 went from normal B-12 to below normal B-12. 

 
These are significant drops in a relatively short period of time, and would indicate that a Vegan 
diet supplies the body with little to no dietary B-12 benefits.  
 
 
                                          
33 Crane MG, Sample C, Pathcett S, Register UD. "Vitamin B-12 studies in total vegetarians (vegans). Journal of Nutritional 
Medicine. 1994;4:419-430.  
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VIDEO: DR. RICK DINA of http://rawfoodeducation.com ON VEGANS AND RAW VEGANS AND B-
12 LEVELS 
 
Part 1/2: http://youtu.be/sv8odNkDPS8 
Part 2/2: http://youtu.be/tdWO__YD9ds  
 
VIDEO: GABRIEL COUSENS, M.D. ON VEGANS, RAW VEGANS AND THE GENERAL PUBLIC ON B-12 
LEVELS 
 
VIDEO: http://youtu.be/UoHIwrvAiLw 
 
VIDEO: BRENDA DAVIS, RN ON VITAMIN B-12 AND THE VEGAN DIET 
 
Part 1/1: http://youtu.be/DYPhmjJ5A8Q  
 

 
 
GLOBAL DATA: EVIDENCE THAT LOW DIETARY ANIMAL PROTEIN CAN BE A 
CONTRIBUTING FACTOR to B-12 DEFICIENCY 
 
In the Journal of Nutrition, November 2003, researchers report, “It is becoming clear that the 
prevalence of vitamin B-12 deficiency is very high in many poorer regions of the world, including 
Kenya (17), India (18), Guatemala (19) and Mexico (20). A number of studies now show the vitamin 
B-12 status of lacto-ovo vegetarians in industrialized countries to be considerably worse than 
that of omnivores (21, 22), presumably because of the lower amount of vitamin B-12 in milk than in 
meat [see sources in footnote].34 
 
Also consider these journal articles on Vegetarian diets and lower B-12 levels: 

                                          
34 Original Article: J Nutr. 2003 Nov;133(11 Suppl 2):3932S-3935S. “Nutritional Importance of Animal Source Foods.” Murphy 
SP, Allen LH. 
(17) Siekmann, J. H., Allen, L. H., Bwibo, N. O., Demment, M. W., Murphy, S. P. & Neumann, C. G. (2003) Kenyan school 
children have multiple micronutrient deficiencies, but increased plasma vitamin B-12 is the only detectable micronutrient 
response to meat or milk supplementation. J. Nutr. 133: 3972S–3980S. 
(18) Refsum, H., Yajnik, C. S., Gadkari, M., Schneede, J., Vollset, S. E.,Orning, L., Guttormsen, A. B., Joglekar, A., Sayyad, M., 
Ulvik, A. & Ueland, P. M. (2001) Hyperhomocysteinemia and elevated methylmalonic acid indicate a high prevalence of 
cobalamin deficiency in Asian Indians. Am. J. Clin. Nutr. 74:233–241. 
(19) Casterline, J. E., Allen, L. H. & Ruel, M. T. (1997) Vitamin B-12 deficiency is very prevalent in lactating Guatemalan 
women and their infants at three months postpartum. J. Nutr. 127: 1966–1972. 
(20) Allen, L. H., Rosado, J. L., Casterline, J. E., Martinez, H., Lopez, P., Munoz, E. & Black, A. K. (1995) Vitamin B-12 deficiency 
and malabsorption are highly prevalent in rural Mexican communities. Am. J. Clin. Nutr. 62: 1013–1019. 
(21) Herrmann, W., Schorr, H., Purschwitz, K., Rassoul, F. & Richter, V. (2001) Total homocysteine, vitamin B-12, and total 
antioxidant status in vegetarians. Clin. Chem. 47: 1094–1101. 
(22) Krajcovicova-Kudlackova, M., Blazicek, P., Kopcova, J., Bederova, A. & Babinska, K. (2000) Homocysteine levels in 
vegetarians versus omnivores. Ann. Nutr. Metab. 44: 135–138. 
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“Long-Term Ovo-Lacto Vegetarian Diet Impairs Vitamin B-12 Status in Pregnant Women” 
http://jn.nutrition.org/content/134/12/3319.abstract  “Pregnant women consuming a long-
term predominantly vegetarian diet have an increased risk of vitamin B-12 deficiency.”  
 
“Vitamin B-12 and homocysteine status among vegetarians: a global perspective.” Am J Clin 
Nutr 2009 89: 1693S-1698S “Overall, the studies we reviewed showed reduced [average] 
vitamin B-12 status and elevated [average] homocysteine concentrations in vegetarians, 
particularly among vegans.”  
 
“Plasma Homocysteine Levels in Taiwanese Vegetarians Are Higher than Those of Omnivores.” 
Chien-Jung Hung, Po-Chao Huang*, Shao-Chun Lu*, Yi-Hwei Li , Hsien-Bin Huang**, Bi-Fong Lin 
, Sue-Joan Chang and Hsu-Fang Chou. Online: 
http://jn.nutrition.org/cgi/content/abstract/132/2/152?ijkey=21148926f18a0a7afe37a39bbb45
877f125cebf2&keytype2=tf_ipsecsha “In conclusion, the Buddhist nuns who consumed a lacto-
vegetarian diet had mildly elevated fasting plasma homocysteine levels presumably due to 
lower levels of plasma vitamin B-12.” 

 
THREE STUDIES ON RAW/LIVE VEGANS and B-12 STATUS 
 
1. The first is a longitudinal study on Raw Live Vegans compared with Omnivores called “Vitamin B-12 
Status of Long-Term Adherents of a Strict Uncooked Vegan Diet.”35 You can download the study here: 
http://jn.nutrition.org/content/125/10/2511.full.pdf 
 
The conclusions: 
 

In the longitudinal part of the study, food consumption data were collected and blood samples 
were taken from nine "living food eaters" (1 male, 8 females) on two occasions 2 years apart. 
The cross-sectional study revealed significantly lower serum vitamin B-12 concentrations 
in the vegans (average 193 pmol/L) compared with their matched omnivorous controls 
(average 311 pmol/L). 

 
And here is the chart of B-12 levels for the participants in the study: Raw Vegans and Omnivores: 
 

                                          
35 Anna-Liisa Rauma, Riitta Torronen, Osmo Hanninen, and Hannu Mykkanen (Dept. of Clinical Nutrition and Physiology, 
University of Kuopio, Kuopio, Finland. Vitamin B-12 Status of Long-Term Adherents of a Strict Uncooked Vegan Diet 
("Living Food Diet") is Compromised. )."Journal of Nutrition", October 1995, vol. 125, #10, pgs. 2511-2515. 
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Note that the average serum B-12 levels for both Raw Vegans and Omnivores was TOO LOW. Both 
groups were low. The Japanese set the serum B-12 levels at 550… The highest level measured was for 
an Omnivore around 480… so both the Raw/Live Vegans (average 193 pmol/L) and their matched 
omnivorous controls (average 311 pmol/L) are in need of B-12 support! 
 
2. "Metabolic vitamin B-12 status on a mostly raw vegan diet with follow-up using tablets, nutritional 
yeast, or probiotic supplements." Donaldson MS. Annals of Nutrition and Metabolism, 2000; vol. 44, pp. 
229-34. 
 
3. Finally, this study is very informative: “Long-Term Consumption of a Raw Food Diet Is Associated 
with Favorable Serum LDL Cholesterol and Triglycerides but Also with Elevated Plasma Homocysteine 
and Low Serum HDL Cholesterol in Humans.”36  
 
 
This is not a strike against eating a plant-based diet – BUT we do need to heed this data when 
adopting one! And it’s easy to take care of this!! 
 
 
HOMOCYSTEINE LEVELS 
                                          
36 Corinna Koebnick2, Ada L. Garcia, Pieter C. Dagnelie*, Carola Strassner†, Jan Lindemans**, Norbert Katz‡, Claus 
Leitzmann† and Ingrid Hoffmann. Long-Term Consumption of a Raw Food Diet Is Associated with Favorable Serum LDL 
Cholesterol and Triglycerides but Also with Elevated Plasma Homocysteine and Low Serum HDL Cholesterol in Humans. J. 
Nutr. October 1, 2005 vol. 135 no. 10 2372-2378 
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Low B-12 levels go along with high homocysteine levels. If you are eating a plant-based diet, and you 
have low B-12 levels, you almost certainly have high homocysteine. As a nutritionist and researcher, 
I can tell you that the low B-12, high homocysteine combination can potentially wipe out the 
health protective benefits you should be deriving from eating a plant-based diet. I cannot state 
this strongly enough. 
 
This is CLEARLY shown in The Journal of Nutrition, “Long-Term Consumption of a Raw Food Diet Is 
Associated with Favorable Serum LDL Cholesterol and Triglycerides but Also with Elevated Plasma 
Homocysteine and Low Serum HDL Cholesterol in Humans.”37 The article states: 
 
“Nearly half of all raw food diet followers had a functional vitamin B-12 deficiency defined as low 
plasma vitamin B-12 in combination with elevated plasma homocysteine (tHcy). You can read the 
whole report here: 
 
http://jn.nutrition.org/content/135/10/2372.long (text online) 
http://jn.nutrition.org/content/135/10/2372.full.pdf+html (.pdf download) 
 
 
Dr. Gabriel Cousens, M.D. writes: 
 

“Using the gold standard methyl malonic acid test, studies show that without 
supplementing with B-12, vegans have higher homocysteine levels than lacto-ovo 
vegetarians and non-vegetarians, which means they are deficient in B-12.  
 
The good news, of course, is that B-12 supplementation will decrease these high homocysteine 
levels back to normal range. High homocysteine levels are connected with the potential for 
heart disease, arterial destruction and neurological pathologies. Other diseases 
associated with an elevated homocysteine are: Alzheimer's, age related hearing loss, 
neural tube defects, recurrent loss of pregnancy, increased mortality.” 

 
 
If I can indulge you, the researchers from the study cited above drew a graph of the results of Raw 
Vegans’ B-12 levels and homocysteine levels. Healthy homocysteine levels are: 2.2 – 13.2 µmole/L.  
 

                                          
37 J. Nutr. October 1, 2005 vol. 135 no. 10 2372-2378 
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What you will notice is that as you move to the right, on average the dots get lower on the chart. In 
this case, the data shows that among the Raw Vegans in the study, as their B-12 levels got higher, their 
homocysteine levels decreased. It is VERY IMPORTANT to your health to keep your homocysteine 
levels down with healthy B-12 levels. 
 
Therefore, when you use the GOLD Standard Urinary MMA test for looking at your B-12 levels, have a 
homocysteine test done, as well. These are excellent reference points for your past, and your future!!! 
 
 
PREGNANCY AND B-12 
 
Low Animal Foods and Low B-12 Among Pregnant Women and their Children: Women with the lowest B-
12 levels had five times the risk of having a child with a neural tube defect compared to women with 
the highest B-12 levels. Women who consume little or no meat or animal based foods were the 
most likely to have low B-12 levels, according to a joint study by the U.S. National Institutes of 

http://www.b12exposed.com/
http://www.juicefeasting.com/


 

 

www.B-12Exposed.com and www.JuiceFeasting.com Vitamin B-12 Exposed by David Rainoshek, M.A. 36 

Health (NIH), Trinity College Dublin, and the Health Research Board of Ireland.38 
 
Dr. Gabriel Cousens, M.D. also has some excellent guidance on Pregnancy and B-12: 

“[Vitamin B-12] deficiency is particularly true with newborn babies, especially babies of vegan 
live-food nursing mothers who are not using B-12 supplementation. In contrast to the 
average adult storage of 2,000-3,000 pg. of B-12, newborns of mothers with normal B-12 have 
about 25 pg. Studies have shown that the milk during the first week of life does contain large 
amounts of B-12. This means that the B-12 storage in infants at birth is normally adequate to 
last the first few weeks of life. Afterwards, they must get it from breast milk or other sources. If 
a vegan or live-food mother is already B-12 deficient during pregnancy, the baby may be 
born with seriously low B-12 levels and develop clinical signs of deficiency as soon as two 
weeks. The general research suggests that even among non-vegetarians, B-12 can be 
insufficient in infants, and that perhaps all breastfeeding mothers should consider B-12 
supplements for themselves and their infants during the time of breastfeeding. This lack of B-
12 in the mother's diet during pregnancy has been associated with a lack of myelin 
production, which is the coating of the nerves. It takes somewhere between one to 
twelve months to develop, and manifests as failure to thrive and slow developmental 
progression. The babies are often lethargic, lose their ability to use muscle adequately, and 
even their sensory attunement decreases. They also have irregular macrocytic anemia. 

The good news that one major study in the United Kingdom in 1988 showed, in studying 37 
vegan children was that there was normal growth and development in children who were 
breastfed for 6 months at a minimum, when there was B-12 supplementation.”39 

 
If you are just taking folic acid to prevent neural tube defects, please consider EASILY raising your B-12 
levels by having them checked with the GOLD STANDARD (Urine MMA Test) and supplementing 
appropriately, as discussed below!! Our future generations thank you! 
 
You might also like to know that in Japan, B-12 (methylcobalamin) is being used to treat infertility, 
based on limited but promising clinical research.40 
 
Finally, one last study to consider: “Long-Term Ovo-Lacto Vegetarian Diet Impairs Vitamin B-12 Status 
in Pregnant Women” 

                                          
38 Molloy AM, Kirke PN, Troendle JF, Burke H, Sutton M, Brody LC, Scott JM, Mills JL. Maternal vitamin B-12 status and risk of 
neural tube defects in a population with high neural tube defect prevalence and no folic Acid fortification. Pediatrics. 2009 
Mar;123(3):917-23. 
39 Gabriel Cousens, M.D. “The Mysterious B-12.” www.TreeofLife.nu  
40 Moriyama H, et al. Studies on the Usefulness of a Long-Term, High-Dose Treatment of Methylcobalamin in Patients with 
Oligozoospermia. Hinyokika Kiyo 1987;33:151. 
Isoyama R, Et Al. Clinical Experience Of Methylcobalamin (CH3-B-12)/Clomiphene Citrate Combined Treatment in Male 
Infertility Hinyokika Kiyo 1986;32:1177. 
Isoyama R, et al. Clinical Experience with Methylcobalamin (CH3-B-12) for Male Infertility. Hinyokika Kiyo 1984;30:581. 

http://www.b12exposed.com/
http://www.juicefeasting.com/
http://www.treeoflife.nu/


 

 

www.B-12Exposed.com and www.JuiceFeasting.com Vitamin B-12 Exposed by David Rainoshek, M.A. 37 

http://jn.nutrition.org/content/134/12/3319.abstract  The study states, “Pregnant women 
consuming a long-term predominantly vegetarian diet have an increased risk of vitamin B-12 
deficiency.”  
 
 
BREAST CANCER AND B-12 LEVELS 
 
Researchers at the Johns Hopkins University report41 that women with breast cancer tend to have 
lower vitamin B-12 levels in their blood serum than do women without breast cancer.  
 
The researchers determined vitamin B-12 concentrations in blood samples obtained in 1974 and in 
1989 and compared the levels found in 195 women who later developed breast cancer with the levels 
found in 195 women free of cancer. They found that postmenopausal women with the lowest serum 
levels of vitamin B-12 had a 2.5-4.0 times greater likelihood of being in the breast cancer group than 
did women with the highest levels.  
 
   In a subsequent review of the findings Dr. Sang -Woon Choi, MD of Tufts University speculates that a 
vitamin B-12 deficiency may lead to breast cancer because it could result in less folate being available 
to ensure proper DNA replication and repair.42 
 
Another excellent reason to maintain adequate B-12 levels! 
 
 
AGING: REASONS THE ELDERLY ARE AT HIGH RISK FOR VITAMIN B-12 DEFICIENCY 
 
Remember the section, “B-12 METABOLISM: WHY YOU MAY NOT BE GETTING IT”? Your body must be 
in top form along multiple lines in order to absorb B-12 from foods.  
 
BOTTOM LINE ON AGING AND B-12: As many of us get older, the necessary factors to extract, 
transport, and assimilate B-12 grow less adequate. Thankfully, we are now aware of this and can take 
care of it EASILY. B-12 deficiency need not be a factor of aging anymore. 
 
Below I have highlighted in red the most common reasons we see increased B-12 deficiency as we 
age, but do note all the conditions.  Many of these can be prevented by a diet that minimizes or 
eliminates processed food, and emphasizes plenty of fresh, organic, whole foods; regular exercise; an 
active life-affirming life; and appropriate B-12 supplementation! 
 
 

                                          
41 Wu, K., et al. A prospective study of folate, B-12, and pyridoxal 5'-phosphate (B6) and breast cancer. Cancer Epidemiol. 
Biomarkers Prev., Vol. 8, March 1999, pp. 209-17  . 
42 Choi, Sang-Woon. Vitamin B-12 deficiency: a new risk factor for breast cancer? Nutrition Reviews, Vol. 57, August 1999, 
pp. 250-60. 
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 Atrophic gastitis 
 Pre-existing diseases 
 Comorbid conditions 
 Low socioeconomic status 
 Frequent antacid use 
 Elder discrimination 
 Hypochloridia (low/no stomach acid) 
 Depression/isolation 
 Alcoholism 
 Minimizing the symptoms one has 
 Difficulty explaining symptoms 

 Increased incidence of thyroid 
conditions 

 Dementia 
 Poor appetite (low nutrient intake) 
 Ill-fitting dentures (leading to low food 

intake) 
 Sore tongue or mouth 
 Increased incidence of gastrointestinal 

surgeries 
 Increased use of nitrous oxide during 

surgeries 
 
 
A November 1995 review in Age and Aging called “Cobalamin deficiency and mental impairment in 
elderly people,” relates some important information about B-12 deficiency and declining mental 
functioning. It also notes the importance of timely diagnosis and appropriate supplementation in 
improving B-12 deficiency symptoms. Here are the notable excerpts:  
 

"Cobalamin deficiency worsens with increasing age and has been implicated in declining 
cognitive functions in elderly persons. Early diagnosis and treatment of cobalamin deficiency 
are thus important in preventing or slowing down neuropsychiatric disorders in the elderly."  
  
"Another manifestation of cobalamin deficiency is altered mental status, which consists of 
impairment of attention span, memory abstraction, or other intellectual functions with or 
without abnormalities of behaviour, mood, affect, or logical thought. Neuropsychiatric 
symptoms may be the initial, or the only, manifestations of cobalamin deficiency." 
 
"Cobalamin deficiency may result in a variety of mental symptoms, such as organic psychosis, 
dementia, paranoia, memory impairment, mania, slow mentation, hallucinations, and 
depression." 
 
"A finding of low serum cobalamin levels in Alzheimer's disease and multi-infarct dementia, but 
not in other forms of dementia or cognitive impairment, would suggest that cobalamin 
deficiency may cause specific types of dementia and is not the result of dementia with 
consequently insufficient dietary intake of cobalamin." 
 
"In a recent study 18 subjects with low serum cobalamin and evidence of cognitive dysfunction 
were investigated. Only patients who had symptoms for less than 1 year showed 
improvement after therapy. The best clinical responders had been symptomatic for less 
than 6 months." 
 
"These investigations indicate that the duration of the cobalamin deficiency plays an essential 
role in the degree of improvement of neuropsychiatric symptoms after treatment. . .This is 
important, because cobalamin deficiency may have to be acknowledged as a significant 
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cause of neuropsychiatric disorders in elderly people. Early treatment may prevent 
irreversibility of the neuropsychological features and organic lesions of the brain related 
to the deficiency." 

 
 
TURNAROUND AT 85. . . 
 
In a letter to the Journal of the American Geriatrics Society doctors from the Union Memorial Hospital in 
Baltimore report on a case of vitamin B-12 deficiency. The patient, an 85-year-old man, had developed 
progressive memory loss and lethargy over a two-year period. Although his serum level of vitamin B-
12 was within the currently accepted range, the doctors decided to proceed with vitamin B-12 
therapy.  
 
The patient received an intramuscular injection of 1000 micrograms of vitamin B-12 for three 
consecutive days, then 1000 micrograms weekly for a month, and then one injection every month.  
 
By the fifth injection his mental status has vastly improved and his lethargy had completely vanished.  
 
The doctors concluded that the levels of serum vitamin B-12 concentrations currently considered 
normal in the United States might be too low and should be reassessed.  
 
The lower limit of 200 pg/mL is based on the level which causes abnormalities in the blood (pernicious 
anemia). In contrast the lower limit in Japan and some European countries is 500-550 pg/mL and is 
based on the level which causes mental manifestations such as dementia and memory loss. The 
doctors suggest that a trial of vitamin B-12 therapy is warranted in patients with borderline cobalamin 
serum levels as it is effective and inexpensive.43 
 
 
Finally, on the topic of Aging and B-12 Deficiency, see these studies: 
 

Eggersten, Robert, et al. Prevalence and diagnosis of cobalamin deficiency in older people. 
Journal of the American Geriatrics Society, Vol. 44, No. 10, October 1996, pp. 1273-74 
 
Goodman, Mark, et al. Are U.S. lower normal B-12 limits too low? Journal of the American 
Geriatrics Society, Vol. 44, No. 10, October 1996, pp. 1274-75 
 
Lindenbaum, John, et al. Prevalence of cobalamin deficiency in the Framingham elderly 
population. American Journal of Clinical Nutrition, Vol. 60, July 1994, pp. 2-11 
 
Allen, Lindsay H. and Casterline, Jennifer. Vitamin B-12 deficiency in elderly individuals: 
diagnosis and requirements. American Journal of Clinical Nutrition, Vol. 60, July 1994, pp. 12-14 

                                          
43 Eggersten, Robert, et al. Prevalence and diagnosis of cobalamin deficiency in older people, Journal of the American 
Geriatrics Society; Vol. 44, Nol. 10, October 1996, pp. 1273-74. 
Goodman, Mark, et al. Are U.S. lower normal B-12 limits too low? Journal of the American Geriatrics Society, Vol. 44, No. 10, 
October 1996, pp. 1274-75. 
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Joosten, Etienne, et al. Metabolic evidence that deficiencies of vitamin B-12 (cobalamin), folate, 
and vitamin B-6 occur commonly in elderly people. American Journal of Clinical Nutrition, Vol. 
58, No. 3, September 1993, pp. 468-76 
 
Andres E, et al. Food-Cobalamin Malabsorption In Elderly Patients: Clinical Manifestations and 
Treatment. Am J Med 2005;118:1154. 

 
 
JUST THE ELDERLY? NOPE. 
 
It was also thought that in terms of age, only older age was a factor. But all age groups are 
susceptible: 
 
Katherine L. Tucker is a nutritional epidemiologist at the Jean Mayer USDA Human Nutrition Research 
Center on Aging at Tufts University in Boston. Tucker and colleagues wanted to get a sense of B-12 
levels spanning the adult population because most previous studies have focused on the elderly. That 
age group was thought to be at higher risk for deficiency. The researchers also expected to find some 
connection between dietary intake and plasma levels, even though other studies found no 
association. Some of the results were surprising. The youngest group— the 26 to 49 year olds—had 
about the same B-12 status as the oldest group—65 and up. “We thought that low concentrations 
of B-12 would increase with age,” says Tucker. “But we saw a high prevalence of low B-12 even among 
the youngest group.”44 
 
 
PHARMACEUTICAL DRUGS LOWER B-12 LEVELS 
 
Take a look at these. This list is just one perspective of many. Whether you have, or have not, taken 
these pharmaceuticals will help you develop a better perspective on whether you are low in B-12, and 
perhaps why. This may be a call for you to look deeper into your diet and lifestyle and enjoy some 
deeply deserved transformation in your life! 
 
IF YOU HAVE NOT / ARE NOT TAKING ANY OF THESE: Great. This is just a reference, and a reminder 
to employ excellent Life Practices that protect and improve your health so that the need for these 
drugs is decreased, and hopefully  eliminated. 
 
IF YOU HAVE, OR DO USE ANY OF THESE: Cool. You are on a journey. It is why you are reading this 
file and doing the best things possible for your health now. Not only these drugs, but the diet, lifestyle, 
and health challenges associated with the taking of these drugs will all lower B-12 levels. So this is an 
excellent lens for you on whether or not you are low in B-12, and the insights you can gain (such as 
what you can do to reduce or eliminate your need for pharmaceuticals) will be valuable as you chart 
your path to better health. 

                                          
44 “Are you B-12 Deficient?” Judy McBride, Agricultural Research, August 2000. 
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THE LIST OF PHARMACETICALS45 THAT LIMIT B-12 
 
Categories of drugs that can diminish the body's supply of vitamin B-12 include antibiotics, anticancer 
medications, anticonvulsants, anti-gout medications, antihypertensives, antiParkinson's medications, 
antipsychotics, antituberculosis medications, birth control pills, cholesterol-lowering drugs, and 
potassium replacements. Examples of specific medications in each category are listed below.  
 

CATEGORY NAME OF MEDICATION 
 Antibiotics  Kantrex (kanamycin) Neomycin 
 Anticancer Drugs  Methotrexate 
 Anticonvulsants  Dilantin (phenytoin)Mysoline 

(primidone)Phenobarbitol 
 Antigout Drugs  Colbenamid (colchicine)Colchicine 
 Antihypertensives  Aldomet (methyldopa) 
 AntiParkinson's  Larodopa (levodopa) 
 Antipsychotics  Thorazine (chlorpromazine) 
 Antituberculosis Drugs  INH (isoniazid) 
 Birth Control Pills  Ovulen (ethynodiol diacetate)  

 Ovral (ethinyl estradiol) 
 Ortho-Novum (norethindrone ethinyl estradiol) 

 Cholesterol-Lowering Drugs  Cholestyramine Atromid (clofibrate) 
 Potassium Replacements  K-Lor (potassium chloride) 

 Micro-K Slow-K 

 
 
ANTACIDS AND B-12 DEFICIENCY 
 
Researchers at the University of Colorado School of Pharmacy warn that prolonged use of acid-
suppressing drugs such as cimetidine (Tagamet), ranitidine (Zantac) and omeprazole (Losec) 
can lead to a serious vitamin-B-12 deficiency.  
 
They cite the case of a 78-year-old non-vegetarian, white woman with GERD (gastroesophageal reflux 
disease) who had been taking cimetidine or ranitidine for 4.5 years. She was started on cimetidine (300 
mg four times daily) in February 1990, which was changed to ranitidine (150 mg twice daily) in April 
1993. Her vitamin B-12 level was normal (413 pg/mL) in August 1992, but by June 1994 it had 
decreased to 256 pg/mL and her homocysteine level had increased dramatically to 27.3 
micromol/L. Note: A homocysteine level above 10 micromol/L vastly increases the risk of 

                                          
45 WHFoods.com http://www.whfoods.com/genpage.php?tname=nutrient&dbid=107 
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atherosclerosis and stroke with a 5 micromol/L increase corresponding to a 70 per cent increase in the 
risk of heart disease and a 50 per cent increase in stroke risk.     The patient was started on 1000 
micrograms/day of sublingual vitamin B-12 supplementation and by November 1994 her level was 
back up to 517 pg/mL and her homocysteine level was down to 20.3 micromol/L. Further 
improvements were observed in March 1998 when her vitamin B-12 level was up to 629 pg/mL and 
homocysteine was down to 13.9 micromol/L. The researchers point out that other studies have shown 
that omeprazole also lowers vitamin B-12 levels and conclude that older people on long-term acid-
suppressing drugs should be monitored for vitamin B-12 deficiency and supplement if necessary.46 
 
 
DIABETES DRUG LINKED TO B-12 DEFICIENCY 
 
A Wisconsin doctor reports a case of a 63-year-old man who developed a severe vitamin-B-12 
deficiency after having taken metformin (Glucophage) for five years. Replacing the metformin with 
sulfonylurea and taking 1000 mg of (vitamin B-12) for two months reversed the deficiency. Dr. Mary 
Ann Gilligan estimates that 10 to 30 per cent of patients on metformin develop a vitamin B-12 
deficiency.47 
 
 
DOES COOKING DESTROY VITAMIN B-12 LEVELS IN FOODS? 
 
There are just a few studies on this question, and the jury is still out. I have been an educated advocate 
in the Raw Vegan community for years, and this topic is important to cover. The small sample of data 
we do have suggests that B-12 levels are reduced by heat, but how much is unclear. All of this data is 
on B-12 levels in animal products. More study needs to be done. Here is what we have: 48 49 50 
 

• Herbert [1984] reports that dehydration at 200°C (392°F) for 6 days reduced B-12 levels by 
approximately one-third. The temperatures for this study are WAY over normal dehydration or 
cooking temps. 
 

• Banerjee and Chatterjea [1963] report wide variation in B-12 losses in cooking various types of 
fish, meat, and milk. B-12 losses, when they occurred, ranged from 23.7-96.4%. However, one 
fish species in their study showed no loss of B-12, and samples from three fish species (and 
also goat liver) showed increases in B-12 levels from cooking. (The authors suggest the 
increase may be caused by cooking increasing the B-12 level in the extraction solvent.) 
The result that B-12 level for some species increased via cooking, of course, raises questions 

                                          
46 Ruscin, J. Mark, et al. Vitamin B-12 deficiency associated with histamine2-receptor antagonists and a proton-pump 
inhibitor. Annals of Pharmacotherapy, Vol. 36, May 2002, pp. 812-16. 
47 Archives of Internal Medicine, Vol. 162, February 25, 2002, pp. 484-85. 
48 Herbert V, Drivas G, Manusselis C, Mackler B, Eng J, Schwartz E (1984) "Are colon bacteria a major source of cobalamin 
analogues in human tissues?" Transactions of the Association of American Physicians, vol. 97, pp. 161-171. 
49 Bannerjee DK, Chatterjea JB (1963) "Vitamin B-12 content of some articles of Indian diets and effect of cooking on it." 
British Journal of Nutrition, vol. 17, pp. 385-389. 
50 Heyssel RM, Bozian RC, Darby WJ, Bell MC (1966) "Vitamin B-12 turnover in man." American Journal of Clinical Nutrition, 
vol. 18, pp. 176-184. 
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regarding the overall reliability of their experimental methods and results. Also, their study 
measured B-12 via microbial assay (Euglena gracilis var. bacillaris), which today is regarded as a 
less-reliable assay method (does not/may not distinguish analogue forms from true B-12). 
Banerjee and Chatterjea [1963] also tested 20 types of plant foods, and found no B-12 activity 
in any of the raw plant foods. 
 

• Heyssel et al. [1966] report that liver boiled in water for 5 minutes lost only 8% of its vitamin B-
12 content (vs. raw liver), while muscle meat broiled at 171°C (340°F) for 45 minutes lost 27% of 
vitamin B-12 (vs. raw meat). They note that some of the B-12 they record as lost might actually 
be contained in the drippings (liquids discarded) in cooking. 

 
 
 
Again, we have no data on the cooking of plant foods and the loss of B-12. WHAT WE DO KNOW, from 
our information above, is that plant foods do not provide sufficient quantities of human-active 
B-12, so the point is somewhat irrelevant. We are going to take care of our B-12 needs in a way that 
guarantees good, healthy levels, no matter what diet we eat! 
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VIEW #2: A SECOND LOOK: B-12 
DEFICIENT? TAKE THIS TEST 

**(PRINT THIS TEST WITH YOUR RESULTS, SHOW YOUR HEALTH PROFESSIONAL)**  
 
 
This test is called the Cobalamin Deficiency Criteria List & Risk Score51, and is an excellent first look 
at your health and possible B-12 levels. Based on your risk for deficiency, you may choose to: talk with 
your health professional; get clinically tested to check your B-12 levels (see the next section, “View #3: 
The Gold Standard for Testing B-12”; and/or choose an appropriate level of supplementation as 
written below in “Three Supplement Protocols for Vitamin B-12.” 
 
You can use the Cobalamin Deficiency Criteria List (CDCL) below, and then add up your score to 
determine your risk of B-12 deficiency. Simply check next to the boxes 
 

Cobalamin Deficiency Criteria Risk (CDR) Score 
High Risk: greater than 6 
Moderate Risk: 3 to 6 
Low Risk:  less than 3 
 
 

HERE IS THE TEST: Cobalamin Deficiency Criteria List (CDCL) 

I. Neurologic Manifestations  

 (+2) paresthesias 
 (+2) weakness (extremity) 
 (+2) dizziness, light-headedness 
 (+2) syncope 
 (+2) falling 
 (+2) abnormal gait/ataxia 
 (+2) mental status changes 
 (+2) confusion/disorientation 
 (+2) dementia 
 (+2) diminished proprioception 
 (+2) distorted touch/pain perception 
 (+2) impaired vibration sense 
 (+2) muscular spasticity 

                                          
51 Online: http://B-12awareness.org/cobalamin-deficiency-criteria-list-risk-score-neurologic-psychiatric-gastrointestinal-
hematologic/ 
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 (+2) tremor 
 (+2) +Babinski or +Lhermitte’s sign 
 (+2) paralysis 
 (+1) incontinence (urinary/fecal) 
 (+1) impotence 

II. Hematologic Manifestations 

 (+2) anemia 
 (+2) macrocytosis 
 (+2) ovalocytes or eliptocytes 
 (+2) hypersegmented neutrophils 
 (+1) anisocytosis 
 (+1) leukopenia 
 (+1) thrombocytopenia 
 (+1) microcytosis 

III. Psychiatric Manifestations 

 (+2) depression 
 (+2) hallucinations 
 (+2) delusions 
 (+2) violent behavior 
 (+2) personality changes 
 (+2) psychosis 
 (+2) apathy 
 (+2) paranoia 
 (+2) irritability 
 (+2) schizophrenia 

IV. Gastrointestinal Diseases 

 (+2) gastric atrophy 
 (+2) hyperchlorhydria/achlorhydria 
 (+2) gastritis 
 (+2) ulcers 
 (+2) inflammatory bowel disorders 
 (+2) diverticulosis 
 (+2) gastrointestinal neoplasms 
 (+2) gastrointestinal resections 
 (+2) gastric bypass 
 (+2) malabsorption syndromes 
 (+2) small bowel overgrowth 
 (+2) diphyllobothrium infection 
 (+2) Zollinger-Ellison syndrome 
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 (+2) pancreatic exocrine insufficiency 
 (+2) Imerslund-Graesbeck syndrome 
 (+2) congenital inborn metabolic errors 
 (+2) Crohn’s disease (regional enteritis) 
 (+2) Celiac disease (gluten enteropathy) 

V. Populations at Risk 

 (+1) age over 60 years 
 (+2) family history of pernicious anemia 
 (+1) history of thyroid disorders 
 (+1) history of autoimmune disorders 
 (+1) history of insulin dependant diabetes 
 (+1) history of cancer , chemotherapy, or radiation therapy 
 (+1) nitrous oxide use 
 (+1) vegans or vegetarians 
 (+1) certain medications:  proton pump inhibitors, antacids, H2-blockers, potassium chloride, 

phenytoin, metformin, cholestyramine, colchicine 
 (+1) folic acid therapy 

VI. Disorders With Possible Underlying Cobalamin Deficiency 

 (+2) dementia/Alzheimer’s disease 
 (+2) multiple sclerosis 
 (+2) neurologic disorders 
 (+2) psychiatric disorders 
 (+2) peripheral neuropathies 
 (+2) AIDS dementia complex 
 (+2) hyperhomocystinemia 
 (+2) congestive heart failure 
 (+2) autism 
 (+2) fibromyalgia 
 (+2) hemodialysis 
 (+2) vertigo 
 (+1) occlusive vascular disorders (CVA, TIA, MI, PE, DVT) 
 (+1) thalassemia trait 
 (+1) iron deficiency 
 (+1) polycythemia 
 (+1) thrombocytopenia 
 (+1) alcoholism 
 (+1) radiculopathy from back or neck injury/disorder 
 (+1) chronic pain with drug-seeking behavior 

VII. Other Manifestations of Cobalamin Deficiency 
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 (+1) fatigue/lack of energy 
 (+1) generalized weakness 
 (+1) weight loss/loss of appetite 
 (+1) constipation or diarrhea 
 (+1) optic neuritis 
 (+1) orthostatic hypotension 
 (+1) chest pain/exertional dyspnea 
 (+1) hepatomegaly or splenomegaly 
 (+1) poor wound healing 
 (+1) premature graying 
 (+1) hyperpigmentation 
 (+1) pallor 
 (+1) glossitis 
 (+1) tinnitus 
 (+1) vitiligo 
 (+1) cervical dysplasia/abnormal cells on PAP smear 

 
 
Now you can add up your score to determine your risk of B-12 deficiency. 
 

Cobalamin Deficiency Criteria Risk (CDR) Score 
High Risk: greater than 6 
Moderate Risk: 3 to 6 
Low Risk:  less than 3 
 
 
 
Note your risk level: __________ 
 
 
In the next section, “The Gold Standard for Testing B-12” we are going to look at clinical tests that you 
can use to further determine your body’s levels of B-12. Your score above and using the Gold Standard 
for clinical measurement of your B-12 (discussed in the next section) will help both you and your 
health professional to determine what B-12 protocol is right for you. 
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VIEW#3: THE GOLD STANDARD 
FOR TESTING B-12 

**(PRINT THIS PAGE FOR QUICK REFERENCE)** 
 
 
One of the reasons we have rampant B-12 deficiencies is that the testing methods have not been 
accurate. 
 
TTTHHHEEE   LLLEEEAAADDD   SSSTTTAAANNNDDDAAARRRDDD:::   SSSEEERRRUUUMMM   VVVIIITTTAAAMMMIIINNN   BBB---111222   TTTEEESSSTTT   
This test measures the level of B-12 in your blood, and often provides false positive or false negative 
results. There is not an international agreement among medical professionals as to what a “normal” 
result is for this test, and many experts think the current level is much too low. 
 
 
***TTTHHHEEE   GGGOOOLLLDDD   SSSTTTAAANNNDDDAAARRRDDD:::   UUURRRIIINNNAAARRRYYY   MMMEEETTTHHHYYYLLLMMMAAALLLOOONNNIIICCC   AAACCCIIIDDD   (((MMMMMMAAA)))   TTTEEESSSTTT***   
This test can be done with urine or blood, and measures the amount of MMA present. If your MMA is 
elevated, this indicates a deficiency of B-12. TTThhheee   UUUrrriiinnnaaarrryyy   MMMMMMAAA///CCCrrreeeaaatttiiinnniiinnneee   RRRaaatttiiiooo   TTTeeesssttt  is the most 
accurate, with MMA being 40 times more concentrated in urine than in blood. Also, the Urinary MMA 
Test does not produce false positives or false negatives as can happen with a serum MMA test.  
TTTHHHIIISSS   IIISSS   TTTHHHEEE   TTTEEESSSTTT    TTTOOO   DDDEEETTTEEERRRMMMIIINNNEEE   BBB---111222   LLLEEEVVVEEELLLSSS...    
 
 
SSUUPPPPOORRTTIINNGG  RROOLLEE  TTOO  TTHHEE  GGOOLLDD  SSTTAANNDDAARRDD::  HHOOMMOOCCYYSSTTEEIINNEE  ((HHCCYY))  TTEESSTT  
This test measures the level of homocysteine (Hcy) in your blood. Buildup of Hcy in your blood is 
toxic to your cardiovascular system. High Hcy can create plaque formation, coronary artery disease, 
deep vein thromboses, stroke, myocardial infarctions, carotid and renal artery stenosis, among other 
cardiovascular events. 
 
High levels of Hcy signal a B-12 and/or B6 deficiency. The homocysteine test is not imperative, but can 
help you and your health professional develop a better picture of your B-12 levels and overall health, 
including your risk for heart disease and other health challenges related to oxidative stress and 
inflammation. 
 
Next, we are going to look at the appropriate ranges you should be looking for when getting the 
results back from these tests. 
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HEALTHY RANGES FOR B-12 
TESTS 

**(PRINT THIS PAGE FOR QUICK REFERENCE)** 
 
 
LLLEEEAAADDD   SSSTTTAAANNNDDDAAARRRDDD   TTTEEESSSTTTSSS  
 
Serum B-12:      211 – 911 pg/ml (155 – 670 pmol/L) 
       180 – 914 pg/ml (132-672 pmol/L) 
 
Ranges for the Lead Standard Serum B-12 Test vary among laboratories. You want a serum B-12 level 
above 450 pg/ml to keep homocysteine within normal levels. The Japanese actually set the bar at 550 
pg/ml. Don’t bother with this test, however. Do the Gold Standard Tests. 
 
The other test that tends to give false positive and false negative scores is the Blood Serum 
Methylmalonic Acid (MMA) Test. Don’t bother with this test – but if you have scores from the past, 
here are the numbers: 
 
Healthy Blood Serum MMA:   0.07 – 0.27 µmole/L or 70 – 270 nmol/L 
 
 
GGGOOOLLLDDD   SSSTTTAAANNNDDDAAARRRDDD   TTTEEESSSTTTSSS   (((DDDOOO   TTTHHHEEE   UUURRRIIINNNAAARRRYYY   MMMMMMAAA   AAANNNDDD   SSSEEERRRUUUMMM   HHHCCCYYY))) 
 
DO THIS ONE: 
Healthy Urinary MMA:    .58 to 3.56 µg MMA/mg creatinine  
 
AND THIS ONE: 
Healthy BloodSerum Homocysteine:  2.2 – 13.2 µmole/L 
 
Falsly high values have not been reported for the Urinary MMA Test. This is because the Urinary MMA 
Test is normalized to urine creatinine, which corrects for dehydration and kidney problems. This is the 
Gold Standard for screening B-12 levels. 
 
The  
 
OTHER LEVELS YOU MAY WANT TO KNOW 
 
BREAST MILK LEVELS 
According to Gabriel Cousens, M.D. the normal level of B-12 for breast milk is 180 - 300 pg. per ml.  
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CCCHHHIIILLLDDDRRREEENNN:::    UUURRRIIINNNAAARRRYYY   MMMMMMAAA   LLLEEEVVVEEELLLSSS   (((GGGooolllddd   SSStttaaannndddaaarrrddd)))    
According to Gabriel Cousens, M.D. the normal urine level for children is 820 - 11,200 
micromoles/mmol/cr of MMA.  
 
CHILDREN: SERUM B-12 LEVELS (Lead Standard) 
According to Gabriel Cousens, M.D. the normal serum B-12 level of children is 160 - 1300 pg. per ml. 
 
 
Sources for B-12 Levels Data: Dr. Gabriel Cousens, M.D., “The Mysterious B-12”; Could it Be B-12? 2nd 
Edition by Pacholok, Sally M., R.N., B.S.N. and Jeffrey J. Stuart, D.O. 
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THREE SUPPLEMENT PROTOCOLS 
FOR VITAMIN B-12 

**(PRINT THE NEXT TWO PAGES FOR QUICK REFERENCE)** 
 

 
These three supplement protocols are essential for you to know, and you can take this information to 
your health professional for guidance on what protocol will be appropriate for you in restoring and 
maintaining your B-12 levels. You can use the CDR Risk Score you got from the survey above to get an 
idea of what Method might be most skillful to apply. 
 
Important: Treating B-12 deficiency costs only a few dollars a month, and numerous B-12 deficiency 
symptoms are often completely reversible if people receive early treatment. If diagnosed late, 
symptoms such as dementia and nerve injury are difficult to impossible to reverse.  
 
 

METHOD #1 (FOR HIGH CDR RISK): SERIOUS DEFICIENCY WITH SEVERE 
RELATED HEALTH CHALLENGES AND SYMPTOMS 
 
Injections of vitamin B-12 (methylcobalamin or hydroxocobalamin) 
 

1. 1,000 mcg Intramuscular (IM) for each dose 
2. Administer daily for the first week 
3. Administer weekly for one month 
4. Monthly injections for the remainder of one’s life 
5. ALSO: Incorporate Transdermal and Oral Methods #2 and #3 (SEE BELOW) 

 
You can learn to give self-injections. Variations in dosages exist because injectable B-12 is virtually 
non-toxic, except in very rare allergic reactions, and because of the way it is supplied by manufacturers 
(1,000 mcg/1ml). 
 
Studies have shown that methylcobalamin is superior in treating neurologic disease. 
 
Only methylcobalamin and hydroxocobalamin should be used in treating inborn errors of B-12 
metabolism. 
 
I have sources of injectable methylcobalamin listed in the next section, “Supplement Options: What 
You Need To Know.” 
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METHOD #2 (FOR MODERATE CDR RISK): MODERATE DEFICIENCY WITH 
SOME RELATED HEALTH CHALLENGES AND SYMPTOMS 
 
Combination of B-12 Injections and Transdermal B-12 Patches 
 

1. B-12 Injections weekly for one month 
2. Transdermal B-12 Patches (behind your ear) twice weekly as a Life Practice 
3. Oral B-12 (methylcobalamin) of 1,000 – 2,000 mcg on non-B-12 Patch days 
4. A B-12 injection twice yearly 

 
 

METHOD #3 (FOR LOW CDR RISK): NO OR LOW DEFICIENCY WITH FEW 
OR NO RELATED HEALTH CHALLENGES 
 

1. Transdermal B-12 Patches (behind your ear) twice weekly as a Life Practice 
2. Oral B-12 (methylcobalamin) of 1,000 – 2,000 mcg on non-B-12 Patch days 
3. A B-12 injection twice yearly 
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SUPPLEMENT OPTIONS: WHAT 
YOU NEED TO KNOW 

 
 

INJECTIONS OF VITAMIN B-12 
 
OR ask your health professional for a prescription for B-12 Injections containing methylcobalamin or 
hydroxocobalamin. 
 
The reason that injections of B-12 are so effective is that you are administering a bioactive, body-ready 
dose of B-12 right into your bloodstream. That LOOOOONG process of B-12 assimilation from food or 
supplements is bypassed (remember the section, “B-12 Metabolism: Why You May Not Be Getting It”), 
and you get the B-12 directly into your biochemistry.  
 
With severe B-12 deficiencies and symptomologies, this is the best way to get all systems back online 
the fastest. In this case, you will be working with your health professional, so both your bloodwork 
from your Urine MMA test (The GOLD Standard) (and possibly a Homocysteine (Hcy) Test) and your 
response to appropriate B-12 supplementation will help your health professional to better serve your 
health interests (and perhaps that of others!) in the years ahead. 
 
 
Here are some sources for injectable Methylcobalamin  
(in most cases you will need to call them) 
 
1. http://www.wedgewoodrx.com/items/methylcobalamin-injection-solution.html  
 
2. Hopewell Pharmacy in New Jersey: 1-800-792-6670 
 
3. Coastal Compounding Pharmacy 912-354-5188 or 866-354-5188 
 
4. Lee Silsby Pharmacy:  1-800-918-8831 
 
5. Wellness Pharmacy - 1-800-227-2627 
 
6. Park Pharmacy - 1-866-551-7195 

 
Hydroxocobalamin injections of 1,000 mcg/ml are manufactured by Watson Laboratories, Inc. 
(Corona, California, phone: 951-493-5300) and is sold by prescription only. NDC 0591-2888-30 (30 ml 
steril multiple dose vial). 
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TRANSDERMAL METHYLCOBALAMIN B-12 PATCHES  
(BEHIND YOUR EAR  ) 
 
These things rock. You just put them behind your ear, and like the shots – you bypass the whole 
digestive/assimilation issue that makes getting B-12 into your bloodstream a challenge.  
 
Here is your source of B-12 Patches: 
 
1. Healthy Habits B-12 Patches: 
http://tinyurl.com/3wurdpk  
 
 
The B-12 on these patches is methylcobalamin – and 
it goes straight through your skin into your 
capillaries, where it enters your bloodstream directly 
– no shots, no pain, no doctor’s appointment. You wear the patch for 24 hours, and then take it off. A 
few days later, you can use another patch. 
 
A clinical trial was conducted in August 2003. Volunteers (between the ages of 20-48) had a baseline 
blood sample. A B-12 Patch was placed behind the ear of each volunteer after the baseline sample was 
taken. A series of samples were taken at 1,2,4,6 and 8 hours after the baseline. All samples were 
analyzed for serum B-12 levels at an independent laboratory. The average serum level increased from 
721 to 1,407 picograms per millileter. Most physicians are concerned about B-12 deficiency if blood 
tests indicate levels below 400 pg/ml. 
 
Initial clinical testing demonstrates the B-12 Patch doubled vitamin B-12 serum levels within 8 hours of 
patch application. 
 
 

SOURCES FOR ORAL B-12 
 
B-12 Oral Liquid: CLICK HERE: http://tinyurl.com/3ncz3ut  
 
Sublingual Tablets: CLICK HERE: http://tinyurl.com/3svq3wr  
 
 
 
In addition to these methods, we should take a few minutes to look at nutrients that interact with and 
support B-12 assimilation and levels in your body. 
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NUTRIENT INTERACTIONS WITH  
B-12 

 
There are several nutrients that influence B-12: 
 
Vitamin B-6, Vitamin E, Zinc, Folic Acid, Vitamin C 
 
Vitamin B-6, Vitamin E, and Zinc support B-12 assimilation, Folic Acid can mask a B-12 deficiency, and 
megadosing of Vitamin C can destroy B-12. Let’s take a closer look: 
 
 

VITAMIN B-6 (PYRIDOXINE) 
Do you remember your dreams? Do you have vivid, colorful dreams? If not, you may be low in Vitamin 
B-6. Vitamin B-6 is required for proper absorption of vitamin B-12, and studies have shown that 
deficiency of vitamin B-6 has been shown to impair B-12. If you are B-6 deficient, you may also be 
dealing with fatigue, malaise, chronic inflammation, anemia (low iron), or skin disorders such as 
eczema. 
 
Where can you get B-6? Your best plant-based sources of B-6 are banana, bell peppers, shiitake 
mushrooms, garlic, chard, cauliflower, collard greens, and spinach. Animal sources include: yellowfin 
tuna, chicken breast, turkey, calves liver, and salmon. 
 
 

VITAMIN E 
Conversion of vitamin B-12 into its biologically active form requires vitamin E. Individuals at risk 
for vitamin E deficiency may also show signs of vitamin B-12 deficiency. 
 
How do you know if you are lacking Vitamin E? If you have digestive problems, particular as evidenced 
by nutrient deficiencies showing up in your blood work. Liver or gallbladder problems signal a Vitamin 
E deficiency. You might also notice a tingling or loss of sensation in the arms, hands, legs, or feet. 
Finally, if the following foods are not present in your diet, this can be a precondition for low Vitamin E. 
 
Notice that the symptoms of Vitamin E deficiency are close to that of B-12 deficiency. They go hand in 
hand. 
 
Where can you get Vitamin E? Your best whole food sources are: sunflower seeds, almonds, olives, 
spinach, papaya, swiss chard, mustard greens, turnip greens, collard greens, and blueberries. 
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World’s Healthiest Foods Rich in Vitamin E, Source: http://whfoods.org/genpage.php?tname=nutrient&dbid=111  

 
 
If you are asking yourself, “How on earth would I eat some of those things?” check out my Ebook, The 
Four Means to Get Your Greens. Or you can join www.JuiceFeasting.com and check out Day 83: The 
Four Means to Get Your Greens. 
 
Another DELICIOUS, amazing way of getting in Vitamin E is through rice bran solubles, 
otherwise known as Tocotrienols. Tocos are sweet, creamy, and make a delicious 
Vitamin E addition to smoothies. Check them out here: Rice Bran Solubles. 
 

ZINC 
According to Dr. Gabriel Cousens, M.D., about 60 percent of adults over age 60 are 
zinc-deficient. Zinc nourishes the parietal cells in your stomach that produce 
hydrochloric acid and intrinsic factor, both of which are absolutely necessary to get some of your 
B-12 from food sources.  
 
Good sources of zinc include poppy seeds, pumpkin seeds, pecans, cashews, pine nuts, macadamia 
nuts, sunflower seeds, sesame seeds, beets, and coconuts. 
 
SUPPLEMENTALLY, an incredibly bioavailable source of Zinc that Dr. Gabriel Cousens, MD uses in his 
practice is Angstrom Zinc. You can find it here: 
 
Angstrom Zinc 
 

FOLIC ACID 
Excessive intake of folic acid can cover up B-12 deficiencies, and individuals at risk for vitamin B-12 
deficiency who are also taking folic acid in supplement form should consult with their healthcare 
practitioner. One such case is PREGNANCY, for which folic acid is often recommended to prevent birth 
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defects. Pregnancy is also an occasion in which B-12 deficiencies could arise. With folic acid 
supplementation, a B-12 deficiency could be masked. Ask your doctor or midwife about testing for 
and supplementing with B-12 during and after your pregnancy. Remember: taking B-12 is a Nutritional 
Life Practice. 
 

VITAMIN C 
“Active vitamin B-12 can be destroyed by megadoses of vitamin C, which convert vitamin B-12 to 
analogue forms that are worthless to humans (8). Vitamin C acts as an antioxidant primarily at 
physiologic doses. At pharmacologic (or mega) doses, in the presence of iron, it is one of the most 
potent oxidants known and drives iron-catalyzed free radical generation (45), which can not only 
damage vitamin B-12 but can destroy IF (46).”52  
 
Therefore, if you are regularly megadosing Vitamin C as part of a nutritional therapy, be aware that this 
could be impacting your B-12 levels! 

                                          
52 Herbert V (1994) "Staging vitamin B-12 (cobalamin) status in vegetarians." American Journal of Clinical Nutrition, vol. 
59(suppl), pp. 1213S-1222S. Online: http://www.ajcn.org/content/59/5/1213S.full.pdf 
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WHY IS B-12 DEFICIENCY  
AN EPIDEMIC?  

 

“Billions of health care dollars are being wasted on undiagnosed B-12 
deficiency.” – Sally M. Pacholok, R.N. 
 
“I just want to emphasize the point that everybody is low in B-12. It is a 
big problem.” – Dr. Gabriel Cousens, M.D. 
 
 
If billions of dollars are being wasted, why is B-12 deficiency not caught? 
 
 
We are familiar with B-12 deficiencies no matter what diet we eat: our food does not satisfy our need 
for B-12 completely. We also know that modern life and health challenges play a role, as does aging.  
 
But why are our doctors not catching B-12 deficiencies often enough? Why do people with B-12 
deficiencies pay thousands of dollars in health care bills treating B-12 deficiency symptoms and not 
get the B-12 testing and supplementation they need to heal their B-12-related health challenges? 
 
Most doctors and health providers don’t know enough about B-12 deficiency, or 
with all they are trying to take care of and look at for their patients, it just is not on 
their radar.  
 
This leads to low or no screening in patients who are showing B-12 deficiency symptoms, and others 
who are at risk, such as persons over 65. Doctors don’t tend to test seniors because the symptoms of B-
12 deficiency look like so many other pre-existing conditions and “age-related” illnesses for which 
there exists a massive pharmaceutical industry to treat symptoms rather than causes. 
 
Doctors will also tend to wait until a patient has enlarged red blood cells or macrocytic anemia – an 
sign of an advanced case of B-12 deficiency – before testing. 
 
Those who do get tested are most often given the “Lead Standard” blood serum test, which 
notoriously gives false positive and false negative results. Not only that, but the current range for 
“normal” levels of serum B-12 is far too low (see “Health Ranges for B-12 Tests”). The Urine MMA test – 
the Gold Standard for testing B-12 levels – is rarely used. 
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Finally, the current Recommended Daily Allowance for B-12 in adults, pregnant mothers, and for 
children are below acceptable levels. See the section, “Three Supplement Protocols for Vitamin B-12” 
for guidance in this regard. 
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ARTICLES: A DEEPER LOOK 
 
 

THE MYSTERIOUS B-12 
Source: Dr. Gabriel Cousens, MD (www.treeoflife.nu and www.AliveWithGabriel.com) 
 

 
“It is my medical opinion, as a vegan since 1973 and live fooder since 1983, and as a person 
committed to supporting all those who choose to become healthy live food vegans, that it 
would be wise to incorporate some B-12 supplementation in your diet. I believe it is more 
natural to be healthy than it is to be anything less than that.”  

– Gabriel Cousens, M.D., www.AliveWithGabriel.com  
 
 
The work at the Tree of Life Rejuvenation Center and in all my nutrition books, Spiritual Nutrition and 
the Rainbow Diet, Conscious Eating and Rainbow Green Live Food Cuisine is to provide an optimal 
situation for everyone to be successful vegan and live food practitioners. To that end, we address 
every single issue that is connected with being successful. The B-12 issue is one that is critical to a 
successful and healthy vegan and live food way of life. 

To understand the significance of this issue, we need to understand a little about the importance of B-
12 in the diet. The average non-vegetarian stores between 2,000 and 3,000 picograms (pg., same as 
micrograms) of B-12 and loses about 3 pg. per day. About 60 percent of the total amount of the B-12 in 
the body is stored in the liver and 30 percent is stored in the muscle. The body has a special circulation 
pattern between the digestive tract and the liver. Through the bile, we secrete 1.4 pg. per day of B-12 
into the small intestine, and healthy people reabsorb about 0.7 pg. Research suggests that if people 
have a low B-12 intake, the absorption increases to even draw more B-12 into the system. However, 
there is still a general potential for slow loss, depending on the variation in this special, what is known 
as enterohepatic circulation, before we develop the potential of B-12 deficiency symptoms. 

B-12 has two functions: one, methylcobalamin is used by the enzyme methionine synthase to 
change homocysteine into methionine. When this enzyme is not working, we increase the 
homocysteine in our system, which recent research has associated with the increased potentiality of 
heart disease and deterioration of the arteries and nerves. When the homocysteine is high, it appears 
to be a nerve toxin, as well as a blood vessel toxin. The second function of B-12 is as a coenzyme is 
using 5'-deoxyadenosylcobalamin in the enzyme methyl malonyl-CoA mutase in the conversion of 
methyl malonyl-coA to succinyl-CoA. 

Elevated homocysteine also happens with deficiencies in B-6 or folic acid. One of the major symptoms 
of B-12 or folic acid deficiency is macrocytic anemia. Folate, also called folic acid, is needed to turn the 
uracil into thymidine, an essential building block of DNA. This DNA is needed for production of new 
red blood cells and for red blood cell division. B-12 is involved because it is involved in the pathway 
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that creates methyl cobalamin. This B-12 also produces a form of folate needed to make DNA. So, if 
there is no B-12, folate can become depleted and DNA production slows down. 

Another little side part of the methyl malonyl-CoA to succinyl-CoA conversion is that when the B-12 is 
not available, the methyl malonyl-CoA levels increase and are converted to methyl malonic acid, 
which accumulates in the blood and urine. Since the B-12 is the only co-enzyme required in this 
pathway, methyl malonic acid levels are considered the gold standard as an indicator of B-12 
deficiency. Other causes of high methyl malonic acid (MMA) are genetic defects, kidney failure, low 
blood volume, dysbiosis, pregnancy and hypothyroid. The MMA test is important because the 
progressive medical community no longer considers serum B-12 levels an accurate measurement of 
appropriate amounts of B-12. In other words, a normal serum B-12 may not mean that B-12 levels 
are healthy. We need a urinary assay of methyl malonic acid to really determine that. This is an 
important point, because when I first wrote about this issue in Conscious Eating, the 
establishment of the methyl malonic acid assay as the gold standard had not taken place yet. I 
based some of my statements at that time on the world research, which was using serum B-12. A 
serum B-12 of 200 pg. or less was considered deficient. As a result of the new gold standard and 
what we know about MMA and homocysteine, the B-12 serum levels should be around 450 pg. 
to maintain a normal homocysteine level. Therefore, serum B-12 levels less than 450 pg. may be 
considered as indicating a B-12 deficiency. 

There are a variety of symptoms of B-12 deficiency, which are important to vegans and live fooders. 
The first is actually low energy. It could be a reason why some people just don't feel well on these 
diets, besides not getting the right protein/carbohydrate/fat mix for their constitutional type. There 
are specific neurological symptoms, often described as "subacute combined degeneration". Some of 
this damage can be almost irreversible, if it becomes chronic. This nerve system degeneration 
affects peripheral nerves and the spinal cord. Some of the typical neurological feelings include 
depression, numbness and tingling in the hands and feet, nervousness, paranoia, hyperactive 
reflexes, impaired memory and behavioral changes. With a B-12 deficiency, one can also have 
diarrhea, fever, frequent upper respiratory infections, impotence, infertility, sore tongue, 
enlargement of the mucous membranes of the mouth, vagina, and stomach, macrocytic anemia, 
low platelets, increased bleeding, low white blood cell count.  

Some of the causes of B-12 deficiency are low dietary intake of B-12 and/or poor absorption, which 
usually comes through loss of intrinsic factor and/or a lack of stomach acid. 

Consistent research over the last decade has shown that vegans and live food people of all ages 
and sexes have a much higher risk of becoming B-12 deficient.  

This does not mean that everyone becomes B-12 deficient. This deficiency is particularly true with 
newborn babies, especially babies of vegan live-food nursing mothers who are not using B-12 
supplementation. In contrast to the average adult storage of 2,000-3,000 pg. of B-12, newborns of 
mothers with normal B-12 have about 25 pg. Studies have shown that the milk during the first week of 
life does contain large amounts of B-12. This means that the B-12 storage in infants at birth is normally 
adequate to last the first few weeks of life. Afterwards, they must get it from breast milk or other 
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sources. If a vegan or live-food mother is already B-12 deficient during pregnancy, the baby may be 
born with seriously low B-12 levels and develop clinical signs of deficiency as soon as two weeks. The 
general research suggests that even among non-vegetarians, B-12 can be insufficient in infants, and 
that perhaps all breastfeeding mothers should consider B-12 supplements for themselves and their 
infants during the time of breastfeeding. This lack of B-12 in the mother's diet during pregnancy has 
been associated with a lack of myelin production, which is the coating of the nerves. It takes 
somewhere between one to twelve months to develop, and manifests as failure to thrive and slow 
developmental progression. The babies are often lethargic, lose their ability to use muscle adequately, 
and even their sensory attunement decreases. They also have irregular macrocytic anemia. 

The good news that one major study in the United Kingdom in 1988 showed, in studying 37 vegan 
children was that there was normal growth and development in children who were breastfed for 6 
months at a minimum, when there was B-12 supplementation. 

Young children and teenage children who were supplemented with B-12 were found to grow 
normally. Adults who were vegetarian without B-12 supplementation for greater than six years usually 
had a lower B-12 than non-vegetarian adults in the general research. In one study of adults in 1994, 
81% of the vegan adults had a B-12 lower than 200 pg. That is approximately the percentage of adults 
on a live food diet who are low in B-12. In my clinical experience, meat eaters, vegans and live-
fooders tend to have a fairly high percentage of B-12 deficiency, although meat eaters do have 
less incidence. My experience is that cooked food vegans have a higher incidence of B-12 deficiency 
than live fooders, but there is still a significant occurance in live fooders. In vegetarians and vegans, 
there is also a high percentage under 200 pg., about 54%.  

A study in 1982 by Dunn and Scott of raw food vegans with 83 subjects from the Natural 
Hygiene Society showed that 92% of the vegans had a B-12 less than 200 pg., and in 53% it was 
less than 100 pg.  

The World Health Organization (WHO) considers B-12 deficiency to be less than 200 pg. The 
percentages of B-12 deficiency tend to increase over time on a natural hygiene diet. Another study in 
Finland in 1995 that examined B-12 status of long-term 100% raw vegans found that 66% of the 
people had a B-12 lower than 200 pg. One study done in 2000 by Donaldson at Hallelujah Acres on 
primarily live food diet people, but with some B-12 supplementation via nutritional yeast, showed only 
about 15% of the people were less than 200, and none of them less than 160. The supplementation 
with nutritional yeast was 5 pg. of B-12 from one tablespoon of Red Star Vegetarian Support. 

Up until this time, many of us have felt that additional supplementation for live fooders with 
sea vegetables or probiotic formulas was sufficient for protection against B-12 deficiency. This 
does not seem to be the case.  

In macrobiotics, who primarily cook their food, we see a very high percentage of children actually 
having growth retardation due to low B-12 intake. Many of us have felt that spirulina, Klamath Lake 
Algae, all the sea vegetables had enough active B-12 to avoid a B-12 deficiency. Although the research 
is not fully in, we do know that, as I pointed out in Conscious Eating, these substances do have human 
active B-12. The problem is they also have a significant amount of analog B-12 that competes with the 
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human active B-12. This analog amount was not measured in my studies. Using the methyl malonic 
acid reduction approach, which is now the gold standard, research showed that when people used dry 
and raw nori from Japan, the dried nori actually made the methyl malonic acid (MMA) status worse, 
which means it actually reduced the B-12 status. Therefore it could possibly worsen a B-12 deficiency. 
Raw nori seemed to keep the methyl malonic acid at the same level, meaning it did not harm the B-12 
status, but the research showed it did not particularly help it either. No food in Europe or the U.S. has 
been tested for lowering methyl malonic acid. Research absolutely has to be done to answer this 
question fully. 

There is one exception to this lack of vegetarian B-12 active food, which is that we do produce B-
12 from bacteria in our large intestine, but since this B-12 is produced in the area below where 
B-12 is reabsorbed, it is really not available for absorption.  

Some people have argued that a lot of species of lower mammals do not need B-12. The reason why 
this is true is that a lot of species that are primarily vegetarian animals eat their feces. Human research 
also has shown if you eat your feces, you will get enough B-12. Dr. Herbert sponsored research in 
England where vegan volunteers with a documented B-12 deficiency were fed B-12 extractions made 
from their own feces. It cured their B-12 deficiency. So, there is a natural vegan way to do it. It may not 
be the most tasteful way, however. 

Some have theorized that organic foods, in various regions, would improve the B-12 tests by lowering 
the serum malonic acid, but again, the research has not shown that washed or unwashed organic food 
has made a difference. Many animals, aside from eating their own feces, will ingest a variety of eggs, 
insects, small vertebrates or soils. For example, gorillas, who are the closest to vegan of all the species, 
will eat insects and sometimes their feces. So there are ways to do this for vegans, but again, they may 
not be the most aesthetic or tasteful. I would love, at this point, to come up with an alternative to this, 
however it doesn't seem to be the case. 

There are many ideas of vegan foods that have active B-12, but few are proving to actually raise B-12 
or prevent its loss. The research has shown, for example, that tempeh does not supply human active 
B-12. Research in both the U.S. and the Netherlands has confirmed this. There was one paper that 
showed that tempeh from one particular source in Thailand did have some B-12, but what they 
basically found was that fermented soybean did not contain B-12. Other foods such as barley, 
malted syrup, sourdough bread, parsley, shitake mushrooms, tofu, and soybean paste, had some B-12 
in them. Amazake rice, barley miso, miso, natto, rice miso, shoyu, tamari, umeboshi, and a variety of 
nuts, seeds and grains did not contain any elements or even any detectable B-12 analog. My study 
using the earlier gold standard test for B-12 active bacteria did show indeed that arame, dulse, 
kelp, kombu and wakame had significant human active B-12. Other studies have shown that dulse 
did have a certain amount of B-12 analog per serving. Until research is done to see if it actually lowers 
the methyl malonic acid levels, the question has to be raised that we can't assume that because a food 
has human active B-12 it will help avoid a B-12 deficiency, because the actual non-human active 
analogs may be blocking the human active B-12. The same question arises now with the 
aphanizomenon flos-aqua and spirulina, as well as chlorella. So, until we actually do the gold standard 
test of these, through the methyl malonic test, to see if it actually lowers the methyl malonic acid, I 
think it is reasonable to eat these foods, but not expect that they are actually going to raise your 
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human active B-12. My serum B-12 of 600 pg. may have thrown off my conclusions when I wrote my 
summary in 1990. I may have been in that 20% of vegans and live food people that don't seem to be 
affected. But I am more concerned about the other 80% that are B-12 deficient and that 50% whose B-
12 levels go down to less than 100 pg. A study done in 1991 by Miller found that serum B-12 appeared 
to be unrelated to consumption of wakame, kombu, and other sea vegetables or tempeh in 
macrobiotic children. Other researchers feel that it is possible that raw nori, not dried nori, is a source 
of active B-12. Some of these conclusions are not finalized. This brings me to the next issue, which is, 
what is a normal level of B-12? 

 
Now the next question really is, what is a healthy level of B-12 in the serum?  
 
The answer is that a serum level of 450 pg. keeps the homocysteine level within normal levels. 
Some might just say that dulse and raw nori and an algae called cocolithophorid algae, also known as 
pleurochritias cartera, may provide sufficient human active B-12. They have not been fully tested with 
the gold standard. The normal serum homocysteine level is 2.2 - 13.2 micromoles/liter. The normal 
adult urine MMA is .58 - 3.56 micromoles/mmol/cr. The normal level of B-12 for breast milk is 180 - 300 
pg. per ml. The normal urine level for children is 820 - 11,200 micromoles/mmol/cr of MMA. The 
normal serum B-12 level of children is 160 - 1300 pg. per ml. 

Using the methyl malonic acid study as the gold standard, elevated methyl malonic acid was found in 
subjects with a B-12 up to 486 pg. This is a really important statement, because up 'til this time, most 
of the studies in the world health basically say that 200 pg. and above is not considered deficient. That 
was somewhat how I based my ideas that B-12 in many vegans and raw foodists was low normal, but 
still within normal. Using the gold standard methyl malonic acid test, studies show that without 
supplementing with B-12, vegans have higher homocysteine levels than lacto-ovo vegetarians 
and non-vegetarians, which means they are deficient in B-12. The good news, of course, is that B-
12 supplementation will decrease these high homocysteine levels back to normal range. High 
homocysteine levels are connected with the potential for heart disease, arterial destruction and 
neurological pathologies. Other diseases associated with an elevated homocysteine are: Alzheimer's, 
age related hearing loss, neural tube defects, recurrent loss of pregnancy, increased mortality. Many 
non-vegetarians also have a poor B-12 status because there are many factors that can cause B-12 
deficiency. They include malabsorption or inadequate intake of protein or calories or B-12, radiation 
exposure, drugs, and a variety of toxins, paraminosalicylic acid, alcohol, pancreatic tumors, failure of 
the small intestine to contract and move food associated with bacterial overgrowth, oral 
contraceptives, fungal infections, liver and kidney disease, tobacco smoking and B-6 or iron deficiency.  

The research conclusion is that: it is a reasonably safe bet that about 80% of the 
vegan and live food population, over time, runs the risk of a subclinical or clinical B-
12 deficiency and increased homocysteine levels.  

An even higher percentage of newborns run this risk. My suggestion, out of my concern for all of my 
clients, for my fellow live fooders and vegans is that it is well advised to supplement with an actual B-

http://www.b12exposed.com/
http://www.juicefeasting.com/


 

 

www.B-12Exposed.com and www.JuiceFeasting.com Vitamin B-12 Exposed by David Rainoshek, M.A. 65 

12 human active supplement. There are vegan B-12 supplements, which allow us to be totally 
successful vegan live fooders. 

My general recommendation is that if you have symptoms of B-12 deficiency, you can even start with a 
100 pg. injection, or according to the research, an oral administration of 1,000 pg. per day for two 
to four weeks is equal to repeated monthly injections. After about a month of the oral, the dose 
can be cut in half. One can even cut that in half again. I don't really recommend nutritional red star 
yeast, because of the fungal potential; I think that the safest and healthiest approach is via 
supplementation. 

Some people eat according to their philosophy and belief of what is natural, and this may be an 
impediment. For example, the black Hebrews, a group of African-Americans who have migrated 
to Israel, have horrendously high levels of infant B-12 deficiency, as well as adult B-12 
deficiency. They did not believe in taking supplements. Data in a 1982 study showed that of the 
infants who were breastfed for three months, and then were given diluted homemade soymilk for 
three months to one year, 25 of them (a significant percentage) had protein deficiency, iron and B-12 
anemia, as well as zinc deficiency. In the 1982 study, three of the infants were dead on arrival, five 
more died within a few hours of hospital admission, despite treatment. Serum levels were low in 9 of 
15 cases and undetectable in three of them. I don't feel this is a very good example of what we want to 
show to the world in the way we want to treat our children. We can make those choices. We have a 
theory of natural, and we also have a theory of what it means to be healthy. 

This is the first time in history that we can be completely successful live food vegans. What I mean by 
being successful is completely healthy, including no B-12 deficiency and no elevated homocysteine 
levels.  

It is my medical opinion, as a vegan since 1973 and live fooder since 1983, and as a 
person committed to supporting all those who choose to become healthy live 
food vegans, that it would be wise to incorporate some B-12 supplementation in 
your diet. I believe it is more natural to be healthy than it is to be anything less 
than that.  

 
 
 

B-12… IN RESPONSE TO LETTERS ABOUT THE ABOVE 
ARTICLE 
Source: Dr. Gabriel Cousens, MD (www.treeoflife.nu and www.AliveWithGabriel.com) 
 

 
I was pleased by the general positive response to the B-12 article. It was nice that so many people 
understood the integrity of my intent, which is to create the understanding and support for everyone 
to be successful on a live food diet. The ethics of live food lifestyle are wonderful, but we need to 
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remember that we are still in the first few generations of a worldwide live food movement. We need to 
give honest feedback so we can attain the highest level of health and make this a truly successful 
worldwide movement. 
 
Contrary to what a few people wanted to interpret from my article, there was more than one 
study that showed live food people were B-12 deficient. There were at least three studies on adults 
and two on children. All five of these published live food studies showed the participants had serious 
deficiencies. These are no studies that show live food vegans do not get B-12 deficient overtime. 
There are at least fifteen vegan studies on adults that have shown identical results.  

Cooked food and live food vegans show the same results…approximately 80% of those who do 
not use B-12 supplements or B-12 fortified foods sooner or later develop symptoms of B-12 
deficiency.  

These may include physical symptoms such as the inability to walk, tremors, weakness, fatigue, 
diarrhea, fever, upper respiratory infections, impotence, infertility, anemia as well as neurological 
symptoms such as depression, anxiety, panic attacks, hyperactive reflexes, numbness and tingling in 
the hands and feet, impaired memory, and paranoid delusions. These appear in children as well, but in 
children if they are not caught in time, they often result in death. Sickness and death due to B-12 
deficiency do not support the expansion of the vegan live food movement. These symptoms are 
not just “a misunderstood healing crises or poorly functioning colon or a poor live food diet.” 

Although bacteria in the colon do produce B-12, it is not reabsorbed into the 
system.  

Published research has shown that if people eat [a clinically derived] extract of their feces they will not 
get a B-12 deficiency. Although this may be considered natural, it is not something that I recommend. 
There are far easier and tasteful ways to build the B-12 such as taking a supplement or eating B-12 
fortified foods. Whether one’s colon is clean or not, B-12 does not get absorbed from the colon. A 
reasonable dose is 10-100 micrograms per day. Research shows that a daily intake best approximates 
the natural intake pattern. Vegan tablets are available from a variety of companies; Twin Labs has 
gelatin in its tablet and therefore is not vegan. There are three forms of B-12: cyanocobalamin, 
methylcobalamin, and hydroxycobalamin. Although all three forms work, but cyanocobalamin 
probably should not be used in people with kidney problems or who smoke. In some studies with 
people with severe B-12 deficiencies oral doses of 1000 micrograms per day for two months worked as 
well as 1000 microgram injections repeatedly given. 

A published report cites a man in his eighties who had been in excellent health as 
a vegan for 38 years, when suddenly he began to suffer from mental disturbances, 
developed confusion and sadness, lost bowel control, and lost motor control skill 
to the point where he could marginally stand up. After one shot of B-12 his 
physical and mental health began to rapidly return and by one week many of his 
symptoms had disappeared.  
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A personal communication with Nazariah Owen who developed weakness, fatigue and impaired 
motor and nervous system symptoms including the loss of the ability to walk following a seven 
year history of lacto-vegetarian diet followed by a five year history of a pure raw vegan diet tells 
of a too common story. His symptoms disappeared after starting B-12 supplementation and eating B-
12 fortified foods. He found many people who had similar B-12 deficiency symptoms, but who were 
afraid to share publicly. An additional health problem associated with a low B-12 is elevated 
homocysteine which is associated with an increased incidence of heart attacks, neurological 
problems, neural tube defects in children especially if the folic acid is low, increased incidence 
of hearing loss with age. In one study women with higher homocysteine levels had 170% chance 
of two or more pregnancy losses in the first trimester. 

If the live food movement is to mature, it requires that we do not suppress honest feedback so 
we can solve the problems that do arise in this young mass movement. Yes…there are 20% who 
may not get an immediate or even a deficiency after 20 years. There are one million four hundred 
thousand genetic variations in our DNA. Some people are going to get B-12 deficient sooner than 
others or not at all because of their particular enzyme systems and metabolic patterns. For some it 
may be like the man in his eighties who took thirty-eight years before becoming deficient. 

For those who do not want to risk the eighty percent chance of becoming deficient, oral 
supplementation is the simplest way to avoid a B-12 deficiency and elevated homocysteine 
levels. The personal physical, moral and spiritual reasons for succeeding at live food vegan diet, the 
shift in world consciousness and healing of the planetary ecology brings is a far greater gift than the 
ego gratification of holding on to a concept of naturalness. 

 
 

B-12 PATCH CLINICAL TRIAL 
Source: http://www.B-12patch.com/research.html 
 
 

NOTE FROM DAVID RAINOSHEK, M.A.  
DO NOT ORDER PATCHES FROM THIS COMPANY.  
 
Why? They use the non-human-active form of B-12, cyanocobalamin, on their 
patches.  
 
I have left this article/clinical trial in only to show that you can get B-12 into your 
system transdermally. You want to go with the Healthy Habits B-12 patches – they 
have the human active methylcobalamin in them. You can find them here: 
http://tinyurl.com/3wurdpk 
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Okay. Here is the clinical info that you can get B-12 in transdermally. 
 
A clinical trial was conducted in August 2003. Volunteers (between the ages of 20-48) had a baseline 
blood sample. A B-12 Patch was placed behind the ear of each volunteer after the baseline sample was 
taken. A series of samples were taken at 1,2,4,6 and 8 hours after the baseline. All samples were 
analyzed for serum B-12 levels at an independent laboratory. The average serum level increased from 
721 to 1,407 picograms per millileter. Most physicians are concerned about B-12 deficiency if blood 
tests indicate levels below 400 pg/ml. 
 
Initial clinical testing demonstrates the B-12 Patch doubled vitamin B-12 serum levels within 8 hours of 
patch application. Other forms of vitamin B-12 supplementation are very inefficient in getting B-12 
into the blood stream.      
 
About Vitamin B-12 
 
B-12 is an important water-soluble vitamin. In contrast to other water-soluble vitamins it is not 
excreted quickly in the urine, but rather accumulates and is stored in the liver, kidney and other body 
tissues. As a result, a vitamin B-12 deficiency may not manifest itself until after 5 or 6 years of a diet 
supplying inadequate amounts. Vitamin B-12 functions as a methyl donor and works with folic acid in 
the synthesis of DNA and red blood cells and is vitally important in maintaining the health of the 
insulation sheath (myelin sheath) that surrounds nerve cells. The classical vitamin B-12 deficiency 
disease is pernicious anaemia, a serious disease characterized by large, immature red blood cells. It is 
now clear though, that a vitamin B-12 deficiency can have serious consequences long before anaemia 
is evident. The normal blood level of vitamin B-12 ranges between 200 and 600 picogram/milliliter 
(148-443 picomol/liter). 
 
A deficiency often manifests itself first in the development of neurological dysfunction that is almost 
indistinguishable from senile dementia and Alzheimer's disease. There is little question that many 
patients exhibiting symptoms of Alzheimer's actually suffer from a vitamin B-12 deficiency. Their 
symptoms are totally reversible through effective supplementation. A low level of vitamin B-12 has 
also been associated with asthma, depression, AIDS, multiple sclerosis, tinnitus, diabetic neuropathy 
and low sperm counts. Clearly, it is very important to maintain adequate body stores of this crucial 
vitamin. 
 
The amount of vitamin B-12 actually needed by the body is very small, probably only about 2 
micrograms or 2 millionth of a gram/day. Unfortunately, vitamin B-12 is not absorbed very well so 
much larger amounts need to be supplied. through the diet or supplementation. The richest dietary 
sources of vitamin B-12 are liver, especially lamb's liver, and kidneys. Eggs, cheese and some species of 
fish also supply small amounts, but vegetables and fruits are very poor sources. Several surveys have 
shown that most strict, long-term vegetarians are vitamin B-12 deficient. Many elderly people are 
also deficient because their production of the intrinsic factor needed to absorb the vitamin from the 
small intestine decline rapidly with age. 
 
Fortunately, the Vitamin B-12 Patch is safe, efficient and inexpensive. Most multi-vitamin pills contain 
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100-200 microgram of the cyanocobalamin form of B-12. This must be converted to methylcobalamin 
or adenosylcobalamin before it can be used by the body. The actual absorption of B-12 is also a 
problem with supplements. Swallowing 500 micrograms of cyanocobalamin can result in 
absorption of as little as 1.8 microgram so most multivitamins do not provide an adequate daily 
intake. The best approach is to use a Vitamin B-12 Patch once a week. That will be sufficient to 
maintain adequate body stores. Some physicians still maintain that monthly injections of vitamin B-12 
is required to maintain adequate levels in the elderly and in patients with a diagnosed deficiency. 
There is however, no scientific evidence supporting the notion that injections are more effective than 
the Vitamin B-12 Patch.      
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QUICK REFERENCE 
 
 
Related Topics:   Low Energy; Chronic Fatigue Syndrome (CFS) 

Pernicious Anemia 
Low Iron (Anemia) 
Low Stomach Acid (Hypochlorhydria) 

  Low Thyroid 
  Elevated Homocysteine 
  Pregnancy Losses 
  Poor Digestion; Constipation 
  Mind/Mental:  

Depression 
Autism 
Alzheimer’s Disease 

  Nervous System Disorders 
  Multiple Sclerosis (MS) 
  Multiple Chemical Sensitivities 
   
Books:  Could it Be B-12? 2nd Edition by Pacholok, Sally M., R.N., B.S.N. and 

Jeffrey J. Stuart, D.O. 
 Conscious Eating by Dr. Gabriel Cousens, M.D. 
 Raw Food Works, Edited by Diana Store 
  
Articles:   “The Mysterious B-12” by Gabriel Cousens, M.D. 
     
 
Websites:   http://B-12awareness.org 
   
Audio/Video:  Dr. Rick Dina on Vegans and Raw Vegans and B-12 Levels: 

Part 1/2: http://youtu.be/sv8odNkDPS8 
   Part 2/2: http://youtu.be/tdWO__YD9ds  
  Brenda Davis, RN on Vitamin B-12 and the Vegan Diet 
   Part 1/1: http://youtu.be/DYPhmjJ5A8Q  
  Sally M. Pacholok on Vitamin B-12 
   Part 1/2: http://youtu.be/L4hzhdREDng  
   Part 2/2: http://youtu.be/HFj07-H-1No  

 Dr. Gabriel Cousens, M.D. on Vitamin B-12 and the Vegan Diet 
   Part 1/1: http://youtu.be/ZF4r_ieOEZo  
   
Publications: 
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Organizations:  The Tree of Life Rejuvenation Center in Arizona, USA 
www.treeoflife.nu  
Hippocrates Health Institute in Florida, USA 

 
  http://www.B-12d.org  
 
People:   Dr. Gabriel Cousens, M.D. 
    Dr. Brian Clement 
    Drs. Rick and Karin Dina 
    Brenda Davis, R.N. 
    Dr. Joseph Mercola, M.D. 
    Sally M. Pacholok, R.N., B.S.N. 
    Jeffrey J. Stuart, D.O. 
    Kevin Gianni, www.renegadehealth.com  
 
Sources:  B-12 Patches  http://tinyurl.com/3wurdpk 
   
Integrated Approach: B-12 Patches with Methylcobalamin 

B-12 Intramuscular Injections with Hydroxycobalamin or 
Methylcobalamin 

    Whole Foods Diet with B-12 Supplementation 
Integrated Diet with B-12 Supplementation 

    Plant-Based Diet with B-12 Supplementation 
 
Conventional: Cyanocobalamin (Non-Human Active B-12) in foods, supplements, 

and Intramuscular Injections 
 Medical Professionals misdiagnosing B-12 deficiencies 

Testing Blood Serum Levels of B-12 instead of the GOLD Standard 
Urinary MMA Test 

 
Terms:    Analog (Non-Human Active) B-12 
  Human Active B-12 
  Intrinsic Factor 
  Methylcobalamin (Human-Active B-12) 
  Hydroxocobalamin (Human-Active B-12) 
  Cyanocobalamin (NON-Human-Active B-12) 
  Subclinical Cobalamin Deficiency (SCCD) 
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