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Introduction 

  

 Calcium is one of the most abundant minerals in the 

human body. In addition to its well known role as the hardener of 

bone, where more than 99 % of calcium in the body is located, the 

most critical role of calcium in human physiology is its function as 

a cellular messenger. Another reason for the importance of 

calcium is its poor availability, constantly causing deficiency, 

unless constant and meticulous effort is exercised for its adequate 

intake.  

      Deficient calcium intake causes transient hypocalcemia 

which, in turn, causes emotional instability, neuromuscular 

hyperexcitability, such as cramps and fits, and finally heart 

failure and disturbance of consciousness. Since calcium deficiency 

can become a threat to life, calcium is sometimes called the "fire of 

life." It is lucky for us to have bone storing up a huge amount of 
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calcium. Whenever calcium intake becomes deficient, serum 

calcium slightly falls and this becomes a signal for bone, or 

actually the parathyroid glands, through PTH, to order bone to 

ship out some calcium to help restore the serum calcium level to 

normal. When this is repeated often, even the vast calcium 

storage of bone becomes deficient, bone loses its strength and 

breaks : osteoporosis. Meanwhile, a calcium flood takes place 

whenever bone releases calcium because the amount released, 

which may be trivial to the bone, may become a tremendous 

burden for calcium-free tissues and spaces like joint cartilage, 

blood vessel walls, brain tissue and cytoplasma inside of any cell. 

A sudden increase of calcium in these places where no calcium 

should be present means loss of activity and eventually death for 

these tissues and cells.   

 Calcium deficiency causing a dangerous calcium 

abundance through an increase of PTH secretion is called 

"calcium paradox" and resulting diseases "calcium paradox 

disease." (1,2). Calcium paradox disease may include : cartilage 

degeneration leading to osteoarthritis, diseases of blood vessels 

such as hypertension and arteriosclerosis causing myocardial 

infarction and cerebral thrombosis, and neurodegenerative 

diseases such as Alzheimer’s dementia. 

      Adequate intake of calcium and wise use of calcium 

supplements are quite important to prevent these serious 
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consequences of calcium deficiency. I am in complete agreement 

with Dr. Heaney as regards the importance of adequate and 

sufficient calcium intake on human health.  Specifically, I agree 

with Dr. Heaney that calcium consumption is useful in the 

treatment and prevention of osteoporosis and that adequate 

calcium consumption can substantially reduce fracture risk (3).  

However, I disagree with Dr. Heaney's suggestion that the 

relative absorbability of different forms of calcium is irrelevant 

because we can simply increase the amount consumed (4).  In 

our busy daily life, taking a large amount of a certain calcium 

supplement to compensate for its low absorbability may not be 

quite agreeable to everyone and this may lead to limited 

compliance and diminished intake. This is quite a problem for 

healthcare workers, because only a small proportion of the 

population are willing to take a calcium supplement even for 

health. On the contrary, in my clinical experience, people always 

find many reasons for NOT taking calcium supplements.  

  In this regard, I agree with Dr. Heaney that the 

absorption efficiency for calcium is low (5) and that there can be a 

wide difference in absorbability between different calcium 

supplements and forms of calcium. Because of this we should 

make our calcium supplements as agreeable as possible, to insure 

an adequate intake. The first thing we should do is to educate the 

public why calcium deficiency is so dangerous and all of us should 
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make the best effort and cooperation to find an effective way out 

of it. Providing an agreeable calcium supplement of reasonable 

size and high absorbability would be the first step.  We should 

not stop our efforts to make good and attractive calcium 

supplements and should encourage such efforts. The concept of 

calcium paradox disease was born in Japan in an environment of 

severe calcium deficiency, and the promising effect of preventing 

calcium paradox disease by an absorbable calcium supplement 

such as AAACa is the driving force to improve our understanding 

and eventual conquering of the threat of calcium deficiency. 

Japanese are so deficient in calcium that they cannot live without 

good calcium supplements. 

 

History of AAACa 

 

A) How was it found? 

   The precursor to Active Absorbable Algal Calcium 

(AAACa or AdvaCal) started as Oyster Shell Electrolysate (OSE) 

where cleaned oyster shell powder, mostly consisting of calcium 

carbonate, was heated over 1000 ゜C, to yield calcium hydroxide.  

Dr. Heaney recognizes the fact that AAACa is the only known 

calcium supplement mainly consisting of calcium hydroxide (6). 

Calcium hydroxide is more soluble than other forms of calcium 

such as calcium carbonate and calcium citrate.  Though a high 
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solubility does not always guarantee a high absorbability in a 

complex intestinal luminal fluid, the very high solubility of 

AAACa may still represent a positive factor for absorption, 

especially in view of the property of its main component, calcium 

hydroxide. As Dr. Heaney pointed out, calcium hydroxide has 

never before been used as a main component of a calcium 

supplement and may be absorbed better than some other calcium 

salts.     

    Upon observing an effect of this oyster shell material 

elevating serum calcium levels in patients with hypocalcemia due 

to hypoparathyroidism or renal insufficiency with deficient renal 

biosynthesis of the final active form of vitamin D, 1,25(OH) 

vitamin D essential for intestinal absorption of calcium, the 

material was thought to be absorbable and called Active 

Absorbable Calcium ( AACa). 

     In the course of processing this material, edible brown 

seaweed, Hijiki (Hizikia fusiforme) and other edible seaweed with 

high calcium content was heated in the same way as the oyster 

shell. The material thus obtained was called Heated Algal 

Ingredient (HAI). By mixing AACa and HAI, Active Absorbable 

Algal Calcium ( AAACa) was obtained. According to Dr. 

Heaney's 1999 memorandum sent to LaneLabs with reference to 

a test of AAACa entitled "Calcium, Calcium Salts and AAACa", he 

stated, "Calcium hydroxide is not used in any other product, and 
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its absorbability has never been directly tested using generally 

accepted methods. “It is conceivable that calcium hydroxide may 

be substantially more absorbable than more usual salts, or that 

HAI enhances its absorbability." (7) AAACa thus appears to be a 

new, unique calcium supplement with a distinct possibility of 

higher absorbability and usefulness than other calcium 

supplements. 

 AAACa has a greater proportion of elemental calcium in 

the compound than calcium citrate or other organic calcium 

compounds.  This allows for a smaller pill and thus improves the 

chances of compliance. 

 

B) How is AAACa used in Japan? 

  Japan is a small country, spreading out on several 

volcanic islands on the Pacific rim, it corresponds to only one 

twentieth of the vast space for the USA in the North American 

continent. Volcanic soil produces only soft water with low mineral 

content, and lack of space due to a dense population reaching 

almost one-half that of the USA, has precluded the development 

of livestock farming and a dairy industry in Japan. 

    Japanese are thus not milk drinkers and have always been 

deficient in calcium. Even after General Macarthur’s effort to 

teach Japanese children milk drinking, only 20% of Japanese 

calcium intake is from milk, compared to 70% or more in the USA. 
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According to the National Nutritional Survey by the Ministry of 

Health and Welfare, adult calcium intake, in Japan has never 

exceeded 600 mg a day and this level of calcium intake and a 

similarly low vitamin D intake of 100 units, has been a cause of 

concern over the last 50 years.  AAACa is well received in Japan. 

It is one of the popular calcium supplements in Japan and I 

recommend taking it to secure 900 mg/day calcium intake to 

almost every patient with osteoporosis who consults with me. 

Patients take it along with prescription drugs such as 

bisphosphonates and raloxifen, Evista.  Patients come from all 

over Japan to Katsuragi Hospital in a remote city of Kishiwada 

located north of the Kii Peninsula mainly to take AAACa.            

 

Properties of AAACa 

 

A) AAACa increases BMD. 

  I disagree with Dr. Heaney's suggestion that there is no 

evidence to support the proposition that AAACa is superior to 

other calcium forms in increasing BMD (8). The results of my 

research regarding AAACa within individual studies and across 

multiple studies show a consistent pattern of AAACa 

consumption yielding higher BMD results to placebo and other 

forms of calcium tested. I supervised a preliminary study to test 

whether or not AAACa without HAI (AACa) would increase BMD 
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in a group of elderly women with a mean age of 80 years (9). 

Single photon absorptiometry revealed a statistically significant 

increase of radial diaphyseal BMD in the group supplemented 

with AACa after 12 and 24 months.  AAAACa was tested in 

another group of elderly women against calcium carbonate and 

placebo in a prospective, randomized study (10).  AAACa 

increased lumbar BMD by dual X-ray absorptiometry ("DXA") 

significantly over placebo, but calcium carbonate failed to do so, 

after 6 to 24 months suggesting a better effect of AAACa than 

calcium carbonate increasing lumbar bone mineral density in this 

group of patients. The significantly lower PTH level in the 

AAACa-supplemented group than other groups may suggest more 

efficient PTH suppression and probably lower bone turnover by 

AAACa than calcium carbonate. 

  AAACa was then compared with alfacalcidol and 

elcatonin, an eel carbocalcitonin, two prescription osteoporosis 

treatments available at that time and placebo, in a group of 136 

patients, ages 51-83 years (11).  This was not a prospective study, 

but AAACa increased lumbar BMD by 2.6% in ambulant patients 

over two years and 4.5% over a course of 3 years, whereas a 3% 

fall was noted in the placebo supplemented group during the 

same period, suggesting a rise of BMD in response to AAACa.  Dr. 

Heaney contends that the "2.6% improvement at 24 months is 

what might be expected from a good calcium supplement (12)."  
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Other calcium research shows a decline in BMD, at a reduced rate 

compared to placebo, but a decline nevertheless :1.25% decline in 

BMD for calcium citrate malate compared to a 3.5% BMD decline 

for placebo.  Incidentally, the level of the increase of lumbar 

BMD in three years in this group by alfacalcidol (１α

-hydroxyvitaminD3) also reached a similar level, but weekly 

injection of elcatonin (eel calcitonin derivative) failed to do so (11). 

        

 AAACal was compared to AACa, calcium carbonate, and 

placebo in a group of 34 pre- and postmenopausal women over a 4 

month period (13) AAACa without HAI (AACa) and calcium 

carbonate were less effective raising BMD than AAACa, 

suggesting usefulness of selective measurement of trabecular 

bone in the distal radius in a three dimensional pQCT method 

unlike two-dimensional projective density measurement by DXA 

or single photon absorptiometry ("SPA") which cannot distinguish 

trabecular and cortical bone.  Even a thin layer of cortical bone 

makes a difference in the accurate and selective measurement of 

pure trabecular bone. 

 Though the groups were small and duration as short as 4 

months, the study was sufficient to detect a significant increase of 

trabecular bone density at distal radius in the absence of 

detectable changes by AAACa without HAI, calcium carbonate 

and placebo. This report suggests a rapid appearance of the effect 
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of AAACa and a special role of pQCT to detect it. It should be 

emphasized that QCT is the only method of measurement of true 

three-dimensional volumetric density as defined in physics, 

unlike projectional density such as DXA or SPA , its 

two-dimensional approximation commonly used under clinical 

circumstances and pQCT is its application on peripheral skeleton 

especially radius. Only the QCT method is capable of separate 

measurement of cortical and trabecular bone (14). 

 In another study, utilizing pQCT in animals, young male 

rats were placed on a low calcium diet containing 0.3% calcium 

and 20 mg calcium with or without 0~100 μｇHAI,  given 

through a stomach tube twice a day, 5 days a week for 2 weeks. 

HAI enhanced the action of calcium to increase bone weight and 

trabecular bone density and strength-strain index on the X-axis 

by pQCT measurement (15)  

  The effect of AAACa BMD of ovariectomized rats was also 

reported (16). AAACa without HAI increased BMD of the tibia 

and breaking strength of femur significantly better than calcium 

carbonate. The results of these animal studies are consistent with 

the results of human testing of AAACa.  Though extrapolation 

from animal results to humans must always be done with caution, 

such studies are still competent and reliable scientific evidence.  

All of the above studies suggest with reasonable reliability that 

AAACa increases BMD better than calcium carbonate. 
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  While Dr. Heaney concedes that AAACa is a useful 

calcium supplement that confers bone benefits, he disputes any 

claim for superiority of AAACa in increasing BMD on two grounds.  

First, he says no claims can be made because of a lack of side by 

side studies of AAACa to other forms of calcium.  Second, he 

criticizes the statistical power and methodology of my studies. 

 With regard to Dr. Heaney's first criticism( 17), there have 

indeed been direct comparisons of AAACa to calcium carbonate 9, 

12). Second, in my extensive experience and knowledge of calcium 

research, consistent and statistically significant increases in 

BMD by other calcium supplements are quite rare, though some 

alleviation of decrease may occur.  

 Much of Dr. Heaney's Declaration describes in detail 

alleged shortcomings in the statistical methodology of my work. 

As regards the study conducted on a group of hospitalized 

patients with a mean age of 80 years at Katsuragi Hospital (10) 

and reappraised (18).  

 

 This study (10) (18) was conducted on 56 very old 

hospitalized women with a mean age of 80 at Katsuragi Hospital, 

Japan, randomly divided into 3 groups A (19 subjects), B (17 

subjects) and C (20 subjects). Group A was supplemented with 

900 mg/day calcium as AAACa, Group B with 900mg calcium as 

calcium carbonate and Group C with placebo containing no 
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calcium for 24 months. At this time the study was stopped and all 

subjects subsequently received AAACa, so that data after 24 

months cannot be compared among the groups. 

  Dr. Heaney suggests that a high drop rate (19, 18 and 20 

in each group decreased to 5, 6 and 7), poor study design and 

defective statistical analysis constitute serious flaws in the 

evaluation of changes of lumbar BMD. According to the 

experience of Dr. Heaney in the United States, the drop outs 

would be the sickest and frailest individuals and, accordingly, the 

ones with the lowest starting BMD values. Purportedly, every 

time such an individual dropped out of the study, the average 

BMD for the Group increased. Dr. Heaney suggested "what Dr. 

Fujita should have done is to report, for each interval, the average 

changes in BMD for individuals who remained in the study for 

that duration." 

 In the published paper, only the mean of individual values 

of lumbar BMD ("LBMD") at each point of measurement divided 

by the respective initial value as LBMD relative to the initial 

BMD (RLBMD) remaining in each group at each time of 

measurement were analyzed (Table 1).  

   In response to Dr. Heaney's criticism, I analyzed individual 

subject data as depicted in Table 1.  On comparison of the initial 

BMD between subjects who dropped out before the 18th month 

and those who remained by unpaired Student' t test, no 
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significant difference was found between the dropouts and 

remaining subjects in any of the 3 test groups ; initial LBMD of 

dropout 0.593 ± 0.045 and that of remaining subjects 0.668 ±

0.033 (SEM) in Group A (P=0.2566), corresponding figures of 

0.558 ±0.053 and 0.645 ±0.0036 in Group B (P=0.3986), and 

those of 0.602 ±0.055 and 0.660 ±0.056 in Group C (P=0.4850), 

so that " frailest dropout first " principle advocated by Dr. Heaney 

does not appear to hold here.  Neither was a significant 

difference in age found among the 3 groups. After 12 months, the 

13 individuals taking AAACa had a mean increase of BMD over 

the baseline value of 1.8%. whereas 10 individuals taking CaCO3 

had a mean decrease with respect to baseline of 2.1 %. Using 

Welch two-sample  t-test applied to the within-subject changes, 

the probability that AAACa would appear superior to CaCO3 by 

chance alone is less than 3%. The superiority of AAACa over 

CaCO3 in increasing BMD thus appears to be highly probable. 

     On comparing the mean of all LBMD relative to initial value 

in each individual, regardless of the duration of their 

participation, (IND Mean) analysis of variance by Fisher's PLSD 

and post hoc tests, Group A supplemented with AAACa showed a 

significantly higher value, 1.012 ±0.026 (SD) than Group B, 

supplemented with calcium carbonate 0.983 ± 0.036, and Group 
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C, supplemented with placebo 0.970 ±0.050.  A being 

significantly higher than B at P= 0.0290 by Fisher's PLSD and 

significantly higher than C by Fisher's PLSD at P=0.0015, by 

Scheffe at P=0.0060 and by Bonferroni-Dunn at P=0.0015, unlike 

the published comparison of the mean of remaining subjects at 

each point revealing a significant difference only between Group 

A and Group C, in the absence of a significant difference between 

Group B and Group C. By comparing the course of the change of 

data in each individual, as suggested by Dr. Heaney in his 

Declaration, a significant difference made its appearance between 

Groups A and B, while a significantly higher value than the 

placebo group persisted in Group A but still absent in Group B.  

The superiority of AAACa over calcium carbonate in increasing 

lumbar BMD in this group thus becomes more convincing. 

 Dr. Heaney's similar criticism of a high drop out rate 

distorting the results in Reference 10 is refuted by the same way. 

As with the studies discussed above, in response to Dr. Heaney's 

criticism, I re-analyzed the individual data from this study, the 

results of which are reflected in Table 2. The dropout rate in this 

study was also substantial, but no significant difference was 

noted in the initial BMD between those who remained after 18 

months ( Remaining) and those who discontinued (Dropped ) and 

a mean of individual relative LBMD, regardless of the time, 

indicated an intergroup difference similar to that reported based 
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on those who remained at each time of measurement. These 

results also suggest a similar risk of dropout regardless of the 

initial BMD, and thus, the frailest did not necessarily drop out 

first as contended by Dr. Heaney, and the strongest did not always 

remain to the end.  

 

 B) AAACa reduces fracture risk. 

  I do not take issue with Dr. Heaney's statement that 

"adequate calcium intake" can reduce fractures up to 55% (17).    

I also agree that nothing reduces fractures 100%. (19).  My 

understanding of the Lane Labs' marketing materials that I have 

reviewed is that taking AAACa would result in "fewer fractures" 

not that it prevented all fractures.  Indeed, in my 1999 interview, 

which I understand was widely distributed to the public by Lane 

Labs, I stated that it was "possible that AAACa would prevent 

fractures," not that it prevented 100% of fractures.  

 Lane Labs did use in their marketing materials, the 

fracture data from one of my studies.   The fracture rate in 

Group A supplemented with AAACa was less : 0 per 1000 

patient-years, in Group B, supplemented with calcium carbonate, 

143 per 1000 patient-years, and Group C, supplemented with 

placebo, 250 per 1000 patient-years (18). Though these figures 

represent an extrapolation, commonly used in reports on the 

occurrence of fracture, and 1000 patients were not actually 
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studied in this customary expression, the data nevertheless 

suggests that AAACa may decrease the risk of fracture, and 

possibly a little more efficiently than calcium carbonate.  In 

Table 3, the detailed fracture data are set forth. 

 

  C) AAACa is more absorbable than certain other 

forms of calcium. 

   

 Dr. Heaney contends that AAACa is no more absorbable 

than other forms of calcium.  His declaration ignores significant 

animal and human research pointing to the higher absorbability 

of AAACa.  In the first report on the absorbability of AAACa 

without HAI (AACa ), serum Ca rose 4.6±1.2 mg% in vitamin 

D-deficient rats maintained on a diet containing 2% calcium as 

AACa for 1 month , significantly higher than the corresponding 

serum Ca value of 2.4±0.5 mg% in rats maintained on a diet 

containing 2 % calcium as calcium (20). Similarly, a higher 

bioavailability of AAACa than calcium carbonate is suggested on 

intra-intestinal carbonate administration in beagle dogs based on 

significantly higher levels of serum calcium reached, though a 

quantitative comparison of the amount actually absorbed or rate 

of absorption cannot be compared between the two (21). 

  Other animal studies support the proposition that with a 
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2% calcium diet using AACa was compared with that using 

calcium carbonate in bile duct-ligated rats. AACa was suggested 

to be absorbed more efficiently than calcium carbonate in view of 

the significantly higher serum calcium and urinary Ca/Cr ratio 

observed (22).  Another study using Vitamin D deficient rats, 

calcium bioavailability from AACa without appeared to be slightly 

better than that from DL-Ca lactate (23). 

 Human studies also support the proposition that AAACa 

has higher absorbability.  In 4 patients with postoperative 

hypoparathyroidism, also in a low vitamin D state because of a 

lack PTH of to stimulate renal 1,25 (OH)2 biosynthesis, serum Ca 

and urinary Ca/Cr was higher on oral administration of 3 gram 

Ca as AACa than on the same dose of calcium as calcium 

carbonate. In 2 patients with renal insufficiency with low 1,25 

(OH)2 biosynthesis, AAACa without HAI also maintained serum 

Ca at significantly higher level than the same dose of calcium as 

calcium carbonate (24). 

 A metabolic study was carried out on 4 elderly subjects, 

comparing the balance achieved by a basic diet supplemented 

with AACa without HAI, calcium carbonate and calcium lactate 

in a crossover design (25). Calcium retention of 16 ±11% (SEN) 

was recorded on supplementation with AACa, while 

corresponding figures of -11 ± 5 and -30 ±20 were obtained in 
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calcium carbonate and calcium lactate-supplemented subjects 

respectively, both being statistically lower than the value 

obtained by AACa. Though the number of subjects was small, the 

results again suggest an excellent absorbability of AAACa, which 

appeared to be higher than that of calcium carbonate and calcium 

lactate. 

 A direct comparison of the bioavailability of AAACa with 

that of calcium carbonate was conducted in 9 healthy male 

volunteers in a cross-over test using urinary calcium excretion 

over a period of 6 hours after the oral ingestion of the sample (26). 

Urinary calcium / creatinine ratio was significantly higher 2-4 

and 4-6 hours after oral ingestion of 1000 mg calcium as AAACa 

than after ingestion of the same amount of calcium as calcium 

carbonate. In a 9 subject crossover test on the bioavailability of 

AAACa without HAI(AACa) increase of plasma ionized calcium 

and urinary Ca/Cr, decrease of serum PTH and lowering of blood 

pressure was noted on 24 hour monitoring (27). Though no 

comparison was made with other calcium supplements, excellent 

absorbability of AACa is supported.  

 In the most recent reports comparing the postural 

stabilizing effect of AAACa and calcium carbonate based on 

bioavailability, a distinct advantage of AAACa over calcium 

carbonate was again suggested (28,29). Through efficient 

absorption providing more calcium, AAACa was more effective in 
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stabilizing sway than calcium carbonate according to 

computerized posturography.  To the extent AAACa is more 

effective in stabilizing sway, it could potentially have an 

additional fracture decreasing effect. 

 In addition to the studies discussed above, there is also 

indirect evidence the superior solubility of the calcium hydroxide 

contained in AAACa is a positive factor for absorption. Table 4 

shows the outstanding electro-conductivity of AAACa, indicating 

an extremely high solubility and ionizability. Also, as noted by Dr. 

Heaney, changes in bone density produced by calcium are a factor 

that reflects absorption and is one measurement of same 30). 

Thus, the extensive discussion herein of studies showing AAACa 

to increase BMD, is also a reflection of AAACa's higher 

absorbability. 

 All calcium supplements are not necessarily the same in 

bioavailability. Various calcium researchers have pointed out 

differences in absorption/bioavailability for different forms of 

calcium. For example, Nicar et al (31) and Kenny et al (32) insist 

on a better bioavailability of calcium citrate over calcium 

carbonate, and Hanzlik et al (33) pointed out a superior 

bioavailability of calcium formate over others. Calcium citrate 

was said to be twice as absorbable as calcium phosphate (Ca 

(H2PO4)2 (34). Calcium citrate was reported to be more absorbable 

than calcium carbonate by the standard double isotope method 
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(35). As the first side-to-side comparison of AAACa with 

Ca-citrate in the United States except for Dr.Heaney's, Brown et 

al (36) reported a more pronounced fall of urinary excretion of 

Dpd, a bone resorption marker, in response to 1 month 

supplementation with AAACa than that with Ca-citrate in women 

with no additional vitamin D supplementation, suggesting a more 

efficient suppression of bone resorption by AAACa than Ca-citrate.

  

  The importance of the vitamin D state in studies on 

calcium bioavailability should be pointed out. Lips (37), based on 

his extensive epidemiological data, declared that vitamin D 

intake is far more abundant in the United States where dairy 

products flourish and milk is fortified with vitamin D than the 

rest of the world, naturally including Japan. All of our studies in 

Japan were done on vitamin D deficient subjects with low calcium 

intake. For example, in the group of elderly hospitalized women 

studied as reported in Reference 10), serum 25(OH) vitamin D 

level was 11.1±1.0 ng/ml in Group A, 10.7±0.7 ng/ml in Group B 

and 10.3±0.4 ng/ml in Group C, indicating definite vitamin D 

deficiency in each group.  

  By contrast, researchers in the United Sates take steps to 

assure abundant vitamin D intake in their studies on calcium 

bioavailability. Indeed, this is what Dr. Heaney did in his study 
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comparing AAACa to calcium citrate. Calcium bioavailability 

already pushed to the top by abundant vitamin D may not permit 

adequate analyses for differences in further increases of 

bioavailability among various calcium supplements. It is no 

wonder that calcium supplements may exhibit similar 

bioavailability under such conditions. Studies regarding the 

bioavailability of calcium, unlike trials on bisphosphonates, 

should be carried out without an overabundance of vitamin D, at 

least occasionally, for comparison with the results obtained under 

conditions of less abundant vitamin D intake, as in the rest of the 

world, though it is expected that United States scientists are 

expected to design their tests to conform with the nutritional 

state of the United States population. 

 Dr. Heaney contends that AAACa is no more absorbable 

than any other form of calcium.  He supports this contention by 

noting that in some of my research, study subjects did not show 

an increase in urinary calcium (9). According to Dr. Heaney, 

"calcium absorption is never associated with a fall in urine 

calcium (39)." Dr. Heaney dismisses some of my work as lacking 

statistical power because of the small number of subjects involved.  

Finally, Dr. Heaney declares that absorption claims for AAACa 

cannot be made in the absence of a side by side comparison in the 

same study. 

 With regard to Dr. Heaney's comment on urinary calcium, 
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the failure of increase, or even a decrease in the urinary calcium / 

creatinine ratio in each group of supplementation (Groups A, B 

and C) in the study (10) does not necessarily indicate a failure of 

calcium absorption. Urinary calcium divided by relatively 

constantly excreted creatinine for adjustment of urine volume 

certainly is a convenient parameter for calcium absorption, 

because calcium does not appear in the urine unless it is absorbed 

from the intestinal lumen into the bloodstream. Intestinal 

absorption and renal excretion, however, are both time-limited 

events. The timing of urine collection is therefore quite important 

and any time lag between absorption and urinary excretion will 

mask the effect of ingested calcium on urinary calcium excretion. 

When a complete urine collection is done continuously after 

calcium ingestion, urinary calcium excretion may at some point 

reflect the amount of calcium absorbed, but such a detectable 

change in urine calcium lasts only a few hours.  

 Calcium is also constantly coming out of the bone and a 

large part of calcium reaching the kidney is retrieved by 

reabsorption from the tubules under the influence of many 

endocrine and physiological controls. Only morning urine sample 

was collected for measurement in this study, more than 8 hours 

after evening meals and supplement ingestion. Urine collection at 

any time of the day may serve to monitor the level of bone 

turnover, through estimation of the amount of calcium constantly 
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coming out of the bone, but not calcium ingestion hours before. 

Among many factors, such as degree of motility and exercise, PTH 

activity mainly determining the degree of bone turnover, 

especially resorption, may be reflected by urinary calcium 

excretion, so that a decrease of urine calcium may suggest 

parathyroid hormone suppression and a decrease of bone 

turnover. 

 Serum PTH measured in the course of the study was 

significantly lower in Group A supplemented by AAACa than 

other groups. In addition, urine calcium excretion is influenced by 

nutritional intake of sodium, acids and protein. According to 

Nordin (37), the slope of urinary calcium on calcium intake is only 

5 to 10%, and it can almost be said that urinary calcium is more 

dependent on sodium and protein intake than it is on calcium 

intake. In short, in these very old, hospitalized women (10), 

calcium excretion in their morning urine may not reflect Ca 

absorption. Need et. al (40), also pointed out a fall of urinary 

Ca/Cr on calcium ingestion. 

 Studies Dr. Heaney dismisses because of an allegedly 

insufficient number of test subjects or too short a duration, such 

as (13, 20, 26), should nevertheless be given some consideration, 

though they may not be water- tight and conclusive by themselves. 

"Evidence" has recently pointed out to have different levels of 

reliability. The highest level is provided by prospective, 
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randomized, placebo-controlled, double-blind study, especially on 

accumulation of many such studies subjected to meta-analyses 

which are thought to provide gold standard for medical 

decision-making. One may be tempted to apply such principle of 

"Nothing but the Best" here, 

concluding that the best of evidence is the only evidence. But a 

comparison to the Olympic Games may be more apt. No one 

doubts the glory of the gold medal to which all efforts are 

dedicated.  But there are also silver and bronze medals to 

recognize the efforts of those who also excell but fell short of the 

highest glory. To be relevant and useful, not all science must meet 

the criteria for the gold standard. A good suggestion may be 

obtained by a lower level of "evidence". In addition, even the 

highest level of evidence may not reflect all the truth. Strict  

selection of test subjects to prevent drop outs and to make an 

artificially homogeneous population at any cost in order to make 

the results of statistical analysis purportedly flawless, may 

transform the group of test subjects from natural population to an 

artificially constructed group. Artificial "efficacy" thus obtained 

may not be the same as actual "effectiveness" in living patients 

encountered in daily practice, giving rise to a notorious 

discrepancy between these two. There might be a place for 

smaller but sound, reasonable and controlled clinical studies to 

explore possibilities of new candidates apart from the rigid model 
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of the "megastudy" designed to achieve "absolute" evidence.     

  

 D）AAACa taken together with prescribed anti-osteoporotic 

agents, is beneficial in the treatment and prevention of 

osteoporosis. 

     I agree with Dr. Heaney's statement that prescription 

anti-osteoporosis drugs need to be accompanied by "high calcium 

intake (41). As shown in (42), bisphosphonate and other 

anti-osteoporotic agents were tested on supplementation with 

1000 mg calcium and 400 units vitamin D and shown to have 

beneficial effect. AAACa should be similarly expected to be useful 

as an adjunct to anti-osteporotic therapy like bisphosphonate. 

Anti-resorption agents inhibit calcium release from bone thereby 

causing temporary hypocalcaemia with subsequent secondary 

hyperparathyroidism on deficient calcium intake and this should 

be stopped by AAACa and other absorbable calcium supplements. 

Efficient intestinal absorption of AAACa would make it a good 

adjunct to osteoporosis therapy with bisphosphonates, calcitonin 

and other anti-resorptive agents. 

 

E) Possible use of AAACa as "active" and not necessarily 

"absorbable" calcium 

 

 Even prior to absorption into bloodstream across the 
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intestinal wall, the effectiveness of AAACa in the intestinal 

lumen was suggested by several studies.  

 As a phosphate binder in patients with chronic renal 

failure, calcium compounds are used. Hashimoto et al (43) 

administered 1.5 g calcium as AACa and calcium carbonate in a 

crossover design in 6 healthy young males. No significant 

difference was found in serum Ca, serum ionized Ca,serum PTH 

and urinary Ca excretion, but the fall of serum phosphorus was 

significantly greater on administration of AACa than calcium 

carbonate, suggesting a more efficient phosphorus binding by 

AACa than calcium carbonate. Fujii et al (44) also showed a 

superior effect of AACa over calcium carbonate in suppressing 

serum phosphorus in 20 patients with chronic renal failure. 

 AAACa decreased urinary oxalate excretion more 

efficiently than calcium carbonate (45).  

In 9 normal subjects, 5 women and 4 men, were given 800mg / day 

calcium as AAACa or calcium carbonate in a crossover test design, 

comparing with placebo. Urinary excretion of oxalate and Ca x 

oxalate producton AAACa administration than on calcium 

carbonate or placebo. This may be explained by more active 

binding of oxalate in the intestinal lumen by AAACa than by 

calcium carbonate, possibly opening way to a prevention of 

calcium oxalate kidney stones.   
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Conclusion 

I have never described a quantitative superiority of 

absorbability of AAACa over other calcium supplements such as 

“three times more absorbable” in my reports. Neither have I 

stated “AAACa reduced the fracture risk to zero.” 

These statements made by Lanelabs are clearly not based on 

my scientific research reports. Literary expression such as “the 

only calcium supplement” was not used in my scientific reports. 

Comparing the results obtained under different conditions side by 

side is not justified in scientific papers and I have never done 

that.  

According to the results of my studies so far, however, AAACa 

appears to increase to a higher level of BMD and decrease PTH 

levels to a lower level. AAACa may therefore be an absorbable 

and epoch- making calcium supplement. 
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