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Clinical Pearls for Flu Prevention and Treatment
by Wen-Sheng Huang, ND
     A new influenza A (H1N1) 
virus originating from swine has 
been the focus of recent media 
attention. First detected in April 
2009, more than 11,000 con-
firmed cases from 43 countries 
have been reported worldwide. 
This virus is spread from person-
to-person, probably with the 
same routes of transmission as 
regular influenza viruses.
     The symptoms of H1N1 
flu in people are similar to the 
symptoms of regular flu. This virus 
is not more virulent than regular 
flu viruses, although, some deaths 
and severe cases have been 
reported, raising public concern. 
The current WHO phase of pan-
demic alert is 5, which indicates a 
widespread human infection, only 
one step milder than the peak 
phase 6. There is no vaccine for 
this particular H1N1 virus, and it 
would take at least one month to 
provide immunity once a vaccine 
is administered.
     Furthermore, two approved 
antiviral drugs, Tamiflu and Relen-
za, are not clinically available for 
most swine flu patients. According 
to current clinical guidelines from 
the Center for Disease Control, 
prescribing these drugs for a 
confirmed case is not effective 
in treating the patient or stop-
ping viral shedding. Besides the 
preventive measures provided by 
government guidelines and the 
common botanical, nutritional 
and traditional Chinese medi-

cine remedies, there are several 
clinical pearls that are effective in 
preventing and treating the flu.
1. Vitamin D: One of the most 
discussed vitamins in recent years, 
vitamin D is not only involved in 
cell differentiation to help cell 
mature, it also stimulates the ex-
pression of potent anti-microbial 
peptides (against viral, bacterial, 
fungal and parasite infection) in 
neutrophils, monocytes, NK cells 
and epithelial cells.1 Ultraviolet 
radiation (proper amounts of 
artificial or good quality sun-
light exposure), some fish oil, 
and activated vitamin D3 are 
recommended. The ideal dose 
depends on geographic location 
and amount of sunlight exposure. 
During non-summer months in 
the northwest region of North 
America, 1000 to 2000 i.u. of 
vitamin D3 daily seems to help 
most patients maintain the ideal 
concentration.
2. Homeopathic remedies: 
Age-old remedies worked won-
ders in the past flu pandemics. In 
1918-1919 influenza pandemic, 
global mortality was estimated at 
about 50 million, with one-third 
of world population infected. 
According to articles in the 
Journal of the American Institute 
for Homeopathy, the mortality 
rate was 28.2% (n=24,000) for 
flu patients treated allopathically 
and only 1.05% (n=26,795) for 
those treated homeopathically.2 
The most common remedies 
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prescribed were Gelsemium, 
Bryonia and Eupatorium during 
the 1918 pandemic. Influenzinum 
and Oscillococcinum were also 
used successfully in several other 
flu pandemics along with other 
symptom-specific remedies.
3. Chicken soup: First docu-
mented in the 12th century as a 
recommended treatment for re-
spiratory tract symptoms, chicken 
soup has been widely used since 
then to fight cold and flu. Dr. 
Stephen Rennard’s study in 2000 
revealed that chicken soup acts as 
an anti-inflammatory by inhibit-
ing the movement of neutrophils 
- white blood cells that partici-
pate in the body’s inflammatory 
response. 3 Second, it temporar-
ily speeds up the movement of 
mucus through the nose, helping 

to relieve congestion and limiting 
the amount of time viruses are 
in contact with the nose lining. 
Neutrophil activity can stimu-
late the release of mucus, which 
may be the cause of the coughs 
and stuffy nose caused by upper 
respiratory tract infections This 
was the major cause of death in 
1918 flu pandemic. Dr. Rennard’s 
study shows each vegetable and 
the chicken in his recipe inhibited 
Flu Prevention continued on page 11
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Simple Two-Point Acupuncture Ef-
fective for Chronic Urticaria
Summary: Researchers at the Guang Dong 
Hospital of Traditional Chinese Medicine 
treated 30 chronic urticaria patients with 
a simple two-point acupuncture protocol 
and reported excellent results. The research 
involved 60 patients who were randomly 
assigned to the treatment (n=30) and the 
control (n=30) groups.  All patients had 
suffered from chronic urticaria for at least 
three months and had not used any immune 
modulatory treatment in the previous month. 
The control group received 10mg of misolas-
tine once daily for four weeks. In addition to 
the misolastine, the treatment group received 
acupuncture at LI-11 (Qu Chi, 曲池) and 
SP-10 (Xue Hai, 血海) bilaterally three times 
per week. Each patient was assessed at the 
beginning and the end of the four-week treat-
ment and given a score based on the severity 
of itchiness and the number and severity of 
wheals.  A patient was considered 1) signi-
ficantly improved, if their score improved 
by 80% or more; 2) improved, if the score 
improved between 30 to 80%; 3) mildly im-
proved, if the score improved less than 30%; 
4) not improved, if their score did not change. 
The results were as below.  LI-11 & SP-10 
have the functions of “expelling wind, clearing 
heat, and nourishing blood,” and appeared 
to be an effective combination for treating 
chronic urticaria.
Xie CC, et al. Hubei Journal of Traditional Chinese 
Medicine (Hu Bei Zhong Yi Za Zhi). 2009;31:51-
52.

no obvious change in urinary symptoms. The 
results showed that 12 patients were signifi-
cantly improved (38.7%), 17 were improved 
(54.8%), and two had no change (6.5%); the 
overall rate of effectiveness was 93.5%. This 
study showed that traditional Chinese herbal 
medicine can be an effective treatment option 
for males suffering from BPH.
Yang YC. Journal of Heibei TCM and Pharmacol-
ogy (He Bei Zhong Yi Yao Xue Bao). 2008;28:26.

Cupping as an Adjunct Treatment 
for Ankylosing Spondylitis? Why 
Not!
Summary: Thirty-three patients (30 males, 
3 females) with varying degrees of ankylosing 
spondylitis were randomized to the treatment 
(n=15) and the control (n=15) groups for 
the study. The patients’ average age was 33. 
Patients in the control group received con-
ventional drug therapy of NSAIDS and SASP/
MTX, while those in the treatment group 
received “running cup (走罐)” treatment in 
addition to the conventional drug therapy. 
The running cup was applied to the paraspinal 
areas bilaterally until the skin became red or 
showed petichiae; each treatment took five 
to ten minutes. The treatment group received 
running cup twice per week for four weeks. 
At the end of four weeks, each patient was 
re-assessed according to subjective pain scale, 
morning stiffness time, finger-floor distance, 
nape-wall distance, and Schober test. The re-
sults were as to the right. The results showed 
that running cup is a great adjunct treatment 
for ankylosing arthritis patients.
Chen AP. Tianjin Journal of Traditional Chinese 
Medicine (Tian Jin Zhong Yi Yao) 2008;25:380-
81.

Chinese Herbal Formula can be an 
Effective Treatment Option for BPH
Summary: Thirty-one age 55 to 80 years 
old males with benign prostatic hyperplasia 
(BPH) were treated by traditional Chinese 
herbal medicine and most had great response 
to the treatment. The average age of the 
patients was 68 and the average duration of 
illness was 12 years. The researcher designed 
a core herbal formula to “warm the kidney 
and tonify kidney Qi”, and modified it accord-
ing to each patient’s presentation.  Each dose 
of the core formula consisted of Rehmanniae 
Radix preparata (shu di huang, 熟地黃) 24g, 
Dioscoreae Rhizoma (shan yao, 山藥) 12g, 
Corni Fructus (shan zhu yu, 山茱萸) 12g, 
Cortex Moutan Radicis (mu dan pi, 牡丹皮) 
9g, Rhizoma Alismatis Orientalis (ze xie, 澤
瀉) 9g, Sclerotium Poriae Cocos (fu ling, 茯
苓) 9g, Aconiti Radix lateralis preparata (zhi 
fu zi, 製附子) 6g, Cinnamomi Cortex (rou gui, 
肉桂) 6g, Herba Epimedii (yin yang huo, 淫
羊藿) 15g, Morindae Officinalis Radix (ba ji 
tian, 巴戟天) 15g, Lygodii Spora (hai jin sha, 
海金沙) 15g, Lignum Aquilariae (chen xiang, 
沉香) 5g. Each dose was slow cooked twice 
in order to obtain about 400ml of strained 
herbal decoction, which was taken in two 
divided doses daily. One course of treatment 
was 15 days, and each patient was re-assessed 
after two courses of treatment.  A patient 
was considered 1) significantly improved, if all 
symptoms resolved and urination returned 
to normal; 2) improved, if urinary symptoms 
improved; 3) to show no change, if there were 
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 Words from the Publisher

     On May 1 the US Food and Drug Admin-
istration (FDA) issued a public warning, which 
advised consumers not to use the popular 
weight loss supplement Hydroxycut because 
the product has been associated with liver 
injuries. This news made me wonder whether 
there are any established protocols for han-
dling adverse reaction (AR) reports regarding 
supplements and drugs.
     For instance, how many such reports are 
required to trigger an official investigation 
from the FDA or Health Canada? Which 
types of ARs would warrant a public warning, 

Distal Topical Treatment Effective 
for Aphthous Ulcers in Children
Summary: The researchers treated 78 children 
suffering from aphthous ulcers with an herbal 
paste on acupuncture point, and reported 
encouraging results. All children were be-
tween two months and three years of age, 
with an average age of 15 months. All of the 
kids had problems with feeding and refused 
to eat due to aphthous stomatitis, and some 
also had fever (55%), sore throat or coughing 
(81%). The children were randomly assigned 
into the treatment (n=45) and control (n=33) 
groups. All were given vitamin C, vitamin B2, 
and symptomatic drug treatment as indicated. 
In addition, for five days, the treatment group 

was given an herbal paste on KI-1 (Yong 
Quan, 湧泉), for six to eight hours each night. 
The herbal paste was made from vinegar with 
ground-up powder of low-heat dried Fructus 
Evodiae Rutaecarpae (wu zhu yu, 吳茱萸). 
All children were re-assessed after five days. 
A child was considered 1) cured, if the ulcer 
was resolved and normal eating restored; 2) 
improved, if the ulcer size was reduced, red-
ness and swelling lessened around the ulcer, 
and he was able to eat some food; 3) to show 
no change, if there were no obvious improve-

and/or a mandatory recall? Would a product 
be allowed back on the market once the 
deficiencies (if any) are corrected or new 
warnings are put on the label? Looking back, 
it seems that there are no set protocols on 
how AR reports are handled by the health 
authorities. In addition, some obvious double 
standards exist when dealing with ARs re-
lated to drugs vs. supplements.
     For example, NSAIDS kill about 16,500 
people in the US (per New England Journal of 
Medicine, 1999) and this does not seem to 
cause any uproar. Instead, NSAIDS continue 
to be available by prescription and OTC. On 
the other hand, whenever a supplement is 
suspected of causing ARs or death, it is often 
pulled off the market right away. The current 
Hydroxycut case is similar to many past cases. 
Furthermore, even when a supplement is 
eventually proven to be safe, it might not be 
allowed back on the market.
     In 1989, Tryptophan was suspected of 
causing eosinophilia-myalgia syndrome, then 
it was later shown that the culprit was a con-
taminated ingredient supplied by a particular 
Japanese manufacturer. However, the FDA 
did not allow sales of Tryptophan again until 
2001, more than ten years after the truth 
was known.
     It appears that authorities expect pre-
scription and OTC drugs to have more side 
effects and as a result they tolerate more 
drug-related ARs or deaths. On the other 

ments in ulcer size or food consumption.  The 
overall rate of effectiveness (cured rate + 
improved rate) was 86.6% in the treatment 
group, and 63.6% in the control group. In chil-
dren, direct topical treatment for aphthous 
ulcers is often hard to apply and hence shows 
a low compliance rate. This distal non-direct 
topical treatment serves as a better option.
Huang PL, et al. Inner Mongol Jounal of  Tradition-
al Chinese Medicine (Nei MengGuZhong 
Yi Yao) 2009;1:55-56. 

hand, natural supplements are expected to 
be safe and hence fewer ARs are put up with. 
I am not sure if this is the mentality of FDA 
and Health Canada, but it seems so. Nor am 
I suggesting that health authorities should be 
more lenient towards natural supplements, 
but for certain, clearer and more transparent 
protocols in the handling of AR reports are 
needed.
    I believe most natural supplement manu-
facturers would welcome a set of concise 
guidelines to delineate what kind of ARs 
would be considered serious, what or how 
many ARs would warrant an investigation, 
what circumstances would warrant a product 
recall, what the possible consequences of an 
investigation are, and how to dispute investi-
gation findings.

Dr. Martin Kwok, ND, Dr. TCM
Publisher and Editor
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Comparison of Symptom Improvement
Group n= Pain Scale

(0-10)
AM Stiffness
(hours)

Finger-Floor
Distance

Nape-Wall
Distance

Schober
Test

Before Tx 6.22±1.90 2.11±1.22 28.00±14.17 7.51±4.16 2.49±1.08Treat-
ment

18

After Tx 3.61±2.06* 1.11±1.17*! 20.89±14.04*! 7.41±4.20 2.52±1.09

Befor Tx 6.67±1.84 2.07±1.33 30.20±14.37 7.73±3.99 2.11±1.04Control 15

After Tx 4.87±1.81* 1.70±1.21* 27.13±14.43** 7.71±4.00 2.14±1.05

*P<0.01 intragroup; **P<0.01 intragroup; !P<0.01 intergroup

Group n= Cured Improved No Change Rate of

Effectiveness

Treatment 45 30 9 6 86.6%

Control 33 12 9 12 63.6%
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we aimed to confirm this cancer-protective effect using serum 
undercarboxylated osteocalcin (ucOC), a biomarker of vitamin K 
status inversely associated with vitamin K intake. In addition, effect 
modification by a functionally relevant polymorphism in the vitamin 
K epoxide reductase gene (VKORC1) was assessed. Serum ucOC 
and intact total osteocalcin (iOC) were analyzed with the use of ELI-
SA tests. Serum ucOC was expressed relative to iOC (i.e., as ucOC/
iOC ratio). Conditional logistic regression was used to calculate 
multivariate adjusted odds ratios (OR) and 95% confidence intervals 
(95% CI). Serum ucOC/iOC ratio was positively associated with 

advanced-stage (OR per 0.1 in-
crement, 1.38; 95% CI, 1.03-1.86) 
and high-grade prostate cancer 
(OR, 1.21; 95% CI, 1.00-1.46) but 
not with total prostate cancer. 
The significant association with 
advanced-stage prostate cancer 
was confirmed when serum 
ucOC/iOC ratio was jointly 
modeled with menaquinone 
intake data. There was indication 
of a lower prostate cancer risk 
in carriers of the A allele (com-
pared with GG carriers) of the 
+2255 VKORC1 polymorphism 
with increasing menaquinone 
intake (P(interaction) = 0.14) 
whereas no distinct effect modi-
fication was observed for the 
ucOC/iOC ratio (P(interaction) 
= 0.37). The increased risks of 
advanced-stage and high-grade 
prostate cancer with higher se-
rum ucOC/iOC ratio strengthen 
the findings for dietary menaqui-
none intake.
Nimptch K, et al. Serum un-
dercarboxylated osteocalcin as 
biomarker of vitamin K intake and 
risk of prostate cancer: a nested 

case-control study in the Heidelberg cohort of the European prospective 
investigation into cancer and nutrition.  Cancer Epidemiol Biomarkers Prev. 
2009 Jan;18(1):49-56.

Giving Beta-Blockers for Non-Cardiac Surgeries 
Increases Perioperative Myocardial Infarction and 
Mortality Rates
Hypothesis: We hypothesized that the relationship among 
β-blocker use, heart rate control, and perioperative cardiovascular 
outcome would be similar in patients at all levels of cardiac risk. 
Design: Retrospective cohort study. 
Setting: Michael E. DeBakey Veterans Affairs Medical Center, 
Houston, Texas. 
Patients:  Among all patients who underwent various non-car-
diac surgical procedures in 2000, those who received perioperative 
β-blockers were matched and compared with a control group from 
the same patient population. 
Main Outcome Measures: Thirty-day stroke, cardiac arrest, 
myocardial infarction, and mortality, as well as mortality at one year. 
Results:  Patients at all levels of cardiac risk who received β-block-
ers had lower preoperative and intraoperative heart rates. The 

Simple Vitamin B Combination May Reduce Risk of 
Age-Related Macular Degeneration in Women
Background: Observational epidemiologic studies indicate a 
direct association between homocysteine concentration in the 
blood and the risk of age-related macular degeneration (AMD), but 
randomized trial data to examine the effect of therapy to lower ho-
mocysteine levels in AMD are lacking. Our objective was to examine 
the incidence of AMD in a trial of combined folic acid, pyridoxine 
hydrochloride (vitamin B6), and cyanocobalamin (vitamin B12) therapy. 
Methods:  We conducted a randomized, double-blind, placebo-
controlled trial including 5,442 
female health care professionals 
40 years or older with pre-ex-
isting cardiovascular disease or 
three  or more cardiovascular 
disease risk factors. A total of 
5,205 of these women did not 
have a diagnosis of AMD at 
baseline and were included in 
this analysis. Participants were 
randomly assigned to receive 
a combination of folic acid (2.5 
mg/d), pyridoxine hydrochloride 
(50 mg/d), and cyanocobalamin 
(1 mg/d) or placebo. Our main 
outcome measures included to-
tal AMD, defined as a self-report 
documented by medical record 
evidence of an initial diagnosis 
after randomization, and visu-
ally significant AMD, defined as 
confirmed incident AMD with 
visual acuity of 20/30 or worse 
attributable to this condition. 
Results: After an average of 
7.3 years of treatment and fol-
low-up, there were 55 cases of 
AMD in the combination treat-
ment group and 82 in the pla-
cebo group (relative risk, 0.66; 
95% confidence interval, 0.47-0.93 [P = .02]). For visually significant 
AMD, there were 26 cases in the combination treatment group and 
44 in the placebo group (relative risk, 0.59; 95% confidence interval, 
0.36-0.95 [P = .03]). 
Conclusions: These randomized trial data from a large cohort 
of women at high risk of cardiovascular disease indicate that daily 
supplementation with folic acid, pyridoxine, and cyanocobalamin may 
reduce the risk of AMD.
Christen W, et al. Folic Acid, Pyridoxine, and Cyanocobalamin Combina-
tion Treatment and Age-Related Macular Degeneration in Women:The 
Women’s Antioxidant and Folic Acid Cardiovascular Study. Arch Intern Med. 
2009;169(4):335-341. 

Higher Dietary Vitamin K2 Intake Reduces Risk of 
Prostate Cancer
Abstract: From cell studies, vitamin K is known to exert antican-
cer effects on a variety of cancer cell lines, including prostate cancer 
cells. Recently, we reported an inverse association between dietary 
intake of menaquinones (vitamin K(2)), but not phylloquinone (vi-
tamin K(1)), and risk of prostate cancer. In this nested case-control 
study including 250 prostate cancer cases and 494 matched controls, 
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β-blocker group had higher rates of 30-day myocardial infarction 
(2.94% vs 0.74%, P =.03) and 30-day mortality (2.52% vs 0.25%, P 
=.007) compared with the control group. In the β-blocker group, pa-
tients who died perioperatively had significantly higher preoperative 
heart rate (86 vs 70 beats/min, P =.03). None of the deaths occurred 
among the patients at high cardiac risk. 
Conclusion: Among patients at all levels of cardiac risk undergo-
ing noncardiac surgery, administration of β-blockers should achieve 
adequate heart rate control and should be carefully monitored in 
patients who are not at high cardiac risk. 
Haytham M, et al. β-Blockade in Noncardiac Surgery: Outcome at All 
Levels of Cardiac Risk.  Arch Surg. 2008;143(10):940-944. 

More Evidence Showing Soy Isoflavone Supplemen-
tation is Not Likely to Cause Breast Cancer in Post-
Menopausal Women
Abstract: Soy isoflavones have functional similarity to human 
estrogens and may protect against breast cancer as a result of their 
antiestrogenic activity or increase 
risk as a result of their estrogen-
like properties. We examined 
the relation between isoflavone 
supplementation and mammo-
graphic density, a strong marker 
for breast cancer risk, among 
postmenopausal women. The 
Osteoporosis Prevention Using 
Soy (OPUS) study, a multi-site, 
randomized, double-blinded, and 
placebo-controlled trial assigned 
406 postmenopausal women to 
80 or 120 mg/d of isoflavones 
each or a placebo for two  years. 
Percent densities were assessed 
in digitized mammograms using 
a computer-assisted method. 
The mammogram reader did not 
know the treatment status and 
the time of mammograms. We 
applied mixed models to compare 
breast density by treatment while 
considering the repeated mea-
sures. The mammographic density 
analysis included 358 women, 
88.2% of the OPUS participants; 
303 had a complete set of three  
mammograms, 49 had two, and 
six had only one mammogram. At baseline, the groups were similar 
in age, BMI, and percent density, but mean breast density differed by 
study site (P = 0.02). A model with all mammograms did not show 
a treatment effect on any mammographic measure, but the change 
over time was significant; breast density decreased by 1.6%/year 
across groups (P < 0.001). Stratification by age and BMI did not re-
veal any effects in subgroups. In this randomized two-year trial, isofla-
vone supplements did not modify breast density in postmenopausal 
women. These findings offer reassurance that isoflavones do not act 
like hormone replacement medication on breast density.
Maskarinec G, et al. Various doses of soy isoflavones do not modify 
mammographic density in postmenopausal women. J.Nutr. 2009 
May;139(5):981-6.

None of the 1606 Older Men in the Study Had Suffi-
cient Vitamin D!
Context: Vitamin D deficiency is not adequately evaluated in older 
men. 
Objective: The aim of the study was to determine the prevalence 
of vitamin D deficiency and identify risk factors for its occurrence. 
Design and Setting: We conducted a cross-sectional evaluation 
of 1,606 older men in the general community who were enrolled in 
the Osteoporotic Fractures in Men Study. 
Participants: A randomly selected subcohort of a large popula-
tion of men from six U.S. communities participated in the study. 
Main Outcome Measures: Serum concentrations of 25-hy-
droxyvitamin D(2) [25(OH)D(2)] and 25(OH)D(3) were measured 
using mass spectrometry. 
Results: Deficiency [25(OH)D <20 ng/ml] was present in 26%, and 
insufficiency (<30 ng/ml) was present in 72%. Deficiency was particu-
larly common among men during the winter and spring (especially in 
the northern communities) and in the oldest and more obese men. 

For instance, in Caucasian men in 
winter or spring who were >80 
years old, did not engage in lawn/
garden work, and had a body mass 
index greater than 25 kg/m(2) 
and vitamin D intake below 400 
IU/d, the prevalence of vitamin D 
deficiency was 86%. 25(OH)D(2) 
levels were present in a small frac-
tion of men and accounted for a 
low proportion of total 25(OH)D 
levels. The use of vitamin D 
supplements was reported by 58% 
of men, but supplement use had 
a small effect on total 25(OH)D 
levels and, despite supplement use, 
low levels remained frequent. 
Conclusions: Vitamin D 
deficiency is common in older 
men and is especially prevalent 
in obese, sedentary men living at 
higher latitudes. Use of vitamin D 
supplements at levels reported 
here did not result in adequate 
vitamin D nutrition.
Orwoll E, et al. Vitamin D defi-
ciency in older men. J Clin Endocrinol 
Metab. 2009 Apr;94(4):1214-22.

Elevated Homycysteine Might Mean Increased Risk of 
Hip Fracture in Post-Menopausal Women
Background: Recent studies suggest that high homocysteine lev-
els are associated with an increased risk of fractures. Homocysteine 
levels are known to be influenced by vitamin B and folate supply or 
status, and poor renal function can result in higher levels indepen-
dent of nutritional adequacy. 
Objective: The aim of the study was to determine the associa-
tions between fasting homocysteine levels and incident hip fractures, 
and the effects of other factors on hip fracture risk. 
Design: We conducted a case-control study in the Women’s Health 
Initiative Observational Study, a study of postmenopausal women

Clinical Quickies continued on p.7
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(n = 93,676) recruited in the United States. We selected 400 
incident cases of hip fracture and 400 controls matched on age, 
ethnicity, and blood draw date among women not on osteoporosis 
therapies. Outcome measures included physician-adjudicated, inci-
dent hip fractures. Baseline lifestyle and nutritional questionnaires 
were performed. 
Results: The risk of hip fracture increased 1.38-fold [95% 
confidence interval (CI), 1.14, 1.66] for each SD increase in serum 
homocysteine level after adjustment for fracture risk factors. This 
association was not affected by adjustment for dietary folate, B6, or 
B12 intake, but it diminished after adjustment for cystatin-C level 
(odds ratio, 1.08; 95% CI, 0.66–1.79), a measure of renal function 
not affected by muscle mass. Among women in the highest quartile 
of homocysteine and cystatin-C compared to those without eleva-
tions in either biomarker, the risk of hip fracture was substantially 
elevated (odds ratio, 2.8; 95% CI, 1.61–4.87). 
Conclusions: This study indicates that high homocysteine levels 
are associated with an increased risk of hip fracture, which could be 
accounted for by poor renal function. 
LeBoff M, et al. Homocysteine Levels and Risk of Hip Fracture in Post-
menopausal Women. The Journal of Clinical Endocrinology & Metabolism. 
2009; 94:1207-1213.

Teeth-Whitening Agents Increases Mercury Ion Re-
lease From Dental Amalgam
Abstract: The chemical reactions that take place at the amalgam 
surface when exposed to bleaching agents are not well-under-
stood. It is known, however, that 
mercury ions are released from 
dental amalgam when bleached. 
We hypothesized that increas-
ing concentrations of hydrogen 
peroxide are more effective than 
water at increasing mercury ion 
release from dental amalgam. 
We prepared dental amal-
gam discs (n = 65) by packing 
amalgam into cylindrical plastic 
molds and divided them into 13 
equal groups of five discs each. 
The discs in each group were 
individually immersed in either 
0%, 3.6%, 6%, or 30% (w/v) 
hydrogen peroxide at exposure 
periods of 1, 8, 48, and 168 hrs. 
Samples were taken for mercury 
ion release determination by 
inductively coupled plasma 
mass spectrometry. There were 
significant increases in mercury 
release between control and all 
other hydrogen peroxide con-
centrations at all exposure times 
(p < 0.05). 
Al-Salehi SK, et al. Effects of Bleach-
ing on Mercury Ion Release from 
Dental Amalgam. Journal of Dental 
Research. 2009; 88: 239-243.

Clinical Quickies
continued from page 5

Lactoferrin May Have a Role in Osteoporosis Preven-
tion
Abstract: Lactoferrin (LF) is reported to stimulate osteoblast 
proliferation and inhibit osteoclast activity in bone cell culture. 
However, the effect of oral LF on bone in osteoporosis needs to 
be explored. Three-month-old female Sprague-Dawley rats (n = 70) 
were assigned to the following groups: sham-operated, ovariecto-
mized (OVX) untreated, OVX + bovine serum albumin (BSA; 85 
mg/kg body weight), OVX + LF (0.85 mg/kg, 8.5 mg/kg, and 85 mg/kg 
body weight), and OVX + 17β-estradiol (E2; 10 µg/kg body weight). 
After three months of treatment, E2 completely prevented the 
OVX-induced bone loss. OVX rats treated with LF were protected 
against the OVX-induced reduction of bone volume, trabecular 
number, and thickness, and the elevation of trabecular separation 
was prevented. LF also increased bone mineral density and in-
creased the parameters of mechanical strength at 8.5- and 85-mg/kg 
doses. Greater bone formation and reduced bone resorption, as 
assessed by biochemical markers of bone remodeling, occurred in 
rats administered LF. LF at 8.5- and 85-mg/kg concentrations caused 
a significant decrease in serum calcium, but this reduction did not 
occur in rats fed 0.85 mg/kg LF. In addition, serum tumor necrosis 
factor-a and interleukin-6 production were suppressed and serum 
calcitonin was elevated significantly in LF-fed rats at all three doses. 
These findings indicated that oral LF not only preserved bone mass 
but also improved bone microarchitecture. The absorption of LF 
peptides and their effects on bone cells could to some extent ac-
count for the osteogenic function of oral LF. 
Guo HY, et al. Orally Administered Lactoferrin Preserves Bone Mass and 
Microarchitecture in Ovariectomized Rats. Journal of Nutrition. 2009;139: 
958-964.

Another Study Pointing Curcumin as a Potential Che-
motherapeutic Agent
Abstract: Curcumin (diferu-
loylmethane), a yellow pigment 
in turmeric, has been shown to 
inhibit the activation of nuclear 
factor-κB (NF-κB), a transcrip-
tion factor closely linked to 
chemoresistance in multiple my-
eloma cells. Whether curcumin 
can overcome chemoresistance 
and enhance the activity of tha-
lidomide and bortezomib, used 
to treat patients with multiple 
myeloma, was investigated in 
vitro and in xenograft model in 
nude mice. Our results show 
that curcumin inhibited the 
proliferation of human multiple 
myeloma cells regardless of their 
sensitivity to dexamethasone, 
doxorubicin, or melphalan. 
Curcumin also potentiated the 
apoptotic effects of thalidomide 
and bortezomib by down-regu-
lating the constitutive activation 
of NF-κB and Akt, and this cor-
related with the suppression of 
NF-κB-regulated gene products, 
including cyclin D1, Bcl-xL, Bcl-2, 

Clinical Quickies continued on p.11
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Lipoprotein(a) level and its asso-
ciation with tumor stage in male 
patients with primary lung cancer
Background: Recently, attention has 
been focused on the effect of lipoprotein(a) 
[Lp(a)] on tumors because of its possible 
role in development of tumor angiogenesis. 
The aim of this study was to investigate Lp(a) 
serum levels in patients with lung cancer and 
its association with the stages of disease.
Methods: Fasting venous blood samples 
were collected from 418 untreated male 
patients with stages I-IV lung carcinoma and 
were analyzed for Lp(a). The results were 
compared with the data from 65 healthy 
male controls.
Results: Lp(a) levels were elevated (median 
157 mg/L, range 16-1497 mg/L) in patients 
with lung carcinoma compared to control 
subjects (median 110 mg/L, range 35-706 
mg/L) (p=0.004). Subgroup analysis showed 
that patients with stages II-IV disease had 
significantly higher Lp(a) concentrations than 
did healthy controls (p<0.05). There was an 
independently positive correlation between 
tumor stage and Lp(a) levels among patients 
with stages I-III (r=0.162, p=0.006). However, 
there was a decrease in Lp(a) in stage IV 
compared to stage III patients (p=0.03).

 SPONSORED INFORMATION 

Conclusions: There is a significant asso-
ciation between Lp(a) and the presence and 
stage of lung cancer. 
Clin Chem Lab Med. 2009 Feb 18. [Epub ahead 
of print]

Comments: Lp(a) inhibits plasminogen 
activation into plasmin, thus inhibiting fibri-
nolytic activities and contributing to hyper-
coagulation. This study further supports the 
role of hypercoagulation in cancer growth 
and metastasis. Boluoke has been shown to 
reduce Lp(a) and correct hypercoagulation 
and could have an important role in the 
overall treatment plan for cancer patients.

Caveolin-1–dependent apopto-
sis induced by fibrin degradation 
products
Abstract: In mice lacking the blood coagu-
lation regulator thrombomodulin, fibrinolytic 
degradation products (FDP) of fibrin induce 
apoptotic cell death of a specialized cell type 
in the placenta, polyploid trophoblast giant 
cells. Here, we document that this bioactiv-
ity of FDP is conserved in human FDP, is not 
limited to trophoblast cells, and is associated 
with an Aachain segment of fibrin fragment 
E (FnE). The majority of proapoptotic activity 

is arginine-glycine-aspartic acid (RGD)-inde-
pendent and requires caveolin-1–dependent 
cellular internalization of FnE. Internalization 
through caveoli is mediated by an epitope 
contained within A a52-81 that is necessary 
and sufficient for cellular uptake of FnE. 
Aa 52-81 does not cause apoptosis itself, 
and competitively inhibits FnE internalization 
and apoptosis induction. Apoptotic activity 
per se resides within Aa17-37 and requires 
the N-terminal neoepitope generated by 
release of fibrinopeptide A. Cellular internal-
ization of FnE elicits depression of mito-
chondrial function and consequent apoptosis 
that is strictly dependent on the activity of 
caspases 9 and 3. These findings describe 
the molecular details of a novel mechanism 
linking fibrin degradation to cell death in 
the placenta, which may also contribute to 
pathologic alterations in nonplacental vascu-
lar beds that are associated with fibrinolysis. 
Blood. 2009; 113: 4431-4439.

Comments: It looks like fibrinolysis might 
be an important step in inducing apostosis 
which is another good reason for prescrib-
ing fibrinolytics such as Boluoke® in cancer 
patients.

Coagulation Related Research

Boluoke® (lumbrokinase) Q & A
Q.   My mother, aged 78 years, has a history 
of transient ischaemic (TIA) events, mainly 
as speech and memory disruptions, with 
good regeneration within a few days, until 
recently. The TIAs now recur more often. 
My mother has cardiovascular disease and a 
considerably narrowed arteria carotis. Her 
internist prescribed Plavix (and other medi-
cations), which have been in effect since 
January 2008. She is also in TCM therapy.       
      Together with her TCM doctor I would 
very much like to introduce Boluoke®. 
However, since reading about the platelet in-
hibiting effect of Boluoke® I am concerned 
of not being able to get the accordance 
of her internist. Do you have any propos-
als how I might proceed in this matter? 
Are there available hard data regarding the 
platelet inhibiting effect of Boluoke®? How 
might a combined Plavix/Boluoke® therapy 
be controlled? Are there any blood tests a 
lab could perform, which would enhance 
my chances of getting the agreement of my 
mother’s internist?
With best regards, 
G. Weber

A:  We generally do not recommend com-
bining Boluoke® with Plavix® for fear of 
inhibiting the platelets too much. However, 
some doctors do still use them together. In 
those cases, they introduce Boluoke® and 
titrate it up slowly. Watch out for any signs 
of too much platelet inhibition, e.g. spon-
taneous bruising, nose bleed, or bleeding 
anywhere.
     Since most internists have no knowledge 
about Boluoke®, they most likely will not 
agree with you adding it to the treatment 
regimen. However, if the internist is open-
minded, you may have him contact us and 
we will be happy to send him information 
on Boluoke® and how it may potentially 
benefit patients. In the literature, lumbro-
kinase has been shown to be as effective 
as ticlodipine (Ticlid) as an anti-platelet in 
non-stable angina patients.
     Some patients would simply refuse Plavix 
and only take Bolouke®, monitoring their 
blood fibrinogen and C-RP (if they are el-
evated to start with) to see if they decrease. 
Other more specific coagulation tests can 
also be done to monitor the effects of 
Boluoke®, but we generally recommend the 
doctor consult a coagulation lab first. 

 Q.   I have read your information compari-
son regarding nattokinase, and wonder how 
this enzyme product differs in use and ef-
fectiveness from other proteolytic enzymes, 
such as those with high trypsin/chymo-
trypsin content (e.g. Wobenzyme®)? In the 
context of using this product for dissolving 
fibrin-generated cancer cell proteins, is it 
recommended to use on an ongoing basis?  
How long might it take to see results in 
fibrinogen testing levels? Thanks. Michalene

A:   Most enzymes have a broad spectrum 
of proteolytic activities, which include mild 
fibrinolytic activity. However, Boluoke® 
(lumbrokinase) is very much fibrin-specific 
in its activity. If a general anti-inflammatory 
is needed, the other enzymes would suffice. 
However, if your concern is the excessive 
fibrinogen/fibrin or hypercoagulation, then 
Boluoke® would be more appropriate.
Most cancer patient are very hyperco-
agulable, and often require a high dose of 
Boluoke® (two capsules, three times daily) 
initially. Fibrinogen and C-RP can be used 
as rough markers. It’s hard to say how soon 
they would come down,  but four weeks 
would be a good time to re-check markers.
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4 Decreases microbial resistance: breaks down biofilm
4 No significant effect on INR or PTT
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June 5-7
Canadian Association of Naturopathic Doctors 
presents “HEALTH FUSION 2009.” Hilton Montreal 
Bonaventure, Montreal, QC. 
Contact: http://www.cand.ca/index.php?id=healthfusion&L=0

June 11-14
American Holistic Nurses Association 29th An-
nual Conference: REFLECTIVE PRACTICE: CRE-
ATING SACRED SPACE. Madison Concourse Hotel, 
Madison, WI. Contact: www.ahna.org

June 19-21
AUTONOMIC RESPONSE TESTING II with 
Dietrich Klinghardt, MD, PhD.  Bellevue, WA (near 
Seattle). ART I introduced ways of diagnosing and treating 
the extra-cellular space: the group system. In ART II we will 
introduce sound methods Learn how to detect chronic 
viral, fungal, mycoplasmal infections, Lyme disease and other 
microorganisms and about treatment protocols for chronic 
diseases. Contact: Klinghardt Academy of Neurobiology, 303-
499-4700; info@klinghardt.org; www.klinghardt.org

June 25-28
27th Annual International Symposium on Man 
and His Environment: NUTRITIONAL and 
ENVIRONMENTAL ASPECTS of CARDIOVAS-
CULAR  DISEASE. Dallas, TX. Jointly sponsored by the 
American Environmental Health Foundation and the Univer-
sity of North Texas Health Science Center.  Twenty-four 
Category 1 Credits PRA/AMA; 2A credits, ADA; 28.8 Type 1 
Contact Hours, TNA/ANNCC (subject to change) 
Contact: 800-428-2343 or 214-361-9515; www.aehf.com

June 25-28
Lyme Induced Autism Foundation presents 
“FROM ROADBLOCKS TO RECOVERY.”  Radisson 
Fort McDowell Resort & Casino, Scottsdale, AZ. 
Contact: www.lymeinducedautism.com

June 26-July 1
The International Society for the Study Of 
Subtle Energies And Energy Medicine (Issseem) 
19th Annual Conference: SCARED SYNTHESIS: 
SCIENCE WITH HEART. The Westin-Westminster, 
Westminster, CO (between Denver & Boulder).  An open 
forum for scientific and intuitive exploration of integrative 
healing, applied spirituality and the subtle realms. 
Contact: 303-425-4625; info@issseem.org; www.issseem.org

July 17-19
Council on Diagnosis and Internal Disorders 
Symposium 2009 presents “UNCOVERING SE-
CRETS OF THE ENDOCRINE SYSTEM.” Sheraton 
Dallas North Hotel, Dallas, TX. 
Contact: www.councildid.com/Symposium.asp

July 17-19
Colorado Integrative Medicine Conference: 
FOCUS ON MIND-BODY MEDICINE. Estes Park, 
CO. Keynote speaker: James S. Gordon, MD, Founder and 

Director of the Center for Mind-Body Medicine. Cutting edge 
psychotherapies, tools for dealing with trauma/stress/pain, bio-
feedback, HeartMath, and other workshops. Contact: 970-310-
3030; www.altermedresearch.org/Conferences.html

July 21-24
AMERICAN BIOLOGICS’ 21ST INTERNATIONAL 
SYMPOSIUM ON INTEGRATIVE MEDICINE. 
Kempinski Hotel, Budapest, Hungary. Limited space available. 
Contact:  American Biologics, 800-227-4473 or 619-429-8200

July 25-26
NW HERB FEST. Wise Acres Herbal Educational Center, 
Pleasant Hill, OR. Advanced classes such as Epigenetics and 
Herbal Medicine, Botanical Prevention and Adjuvant Treatment 
of Malignancy, Treatment of Musculo-Skeletal and Nerve Pain, 
and Black Salve. CE available for some professions. Contact: 
541-736-0164; class@herbaltransitions.com; www.herbaltransi-
tions.com

July 30-August 1
AROMATHERAPY, CLINICAL PHYTOTHERAPY 
& ENDOBIOGÉNIE RETREAT & TRADE SHOW. 
Snowbird Resort near Salt Lake City, UT. Sponsored by the 
Endobiogenic Integrative Medical Center. Featuring Mark Blu-
menthal, Mindy Green, RH; Jean Claude Lapraz, MD; 
Jean Bokelmann, MD; Kamyar Hedayat, MD; John Black. 
Contact: Belen, 208-478-8400 or 877-470-8400; 
www.eimcenter.com

August 3-8
Weeklong Retreat for Practitioners: FIVE LEVELS 
OF HEALING, with Dietrich Klinghardt, MD, PhD. North 
Seattle, WA. This six-day retreat is a time to experience and 
gain a deeper understanding of Dr. Klinghardt’s holistic method 
of true psycho-somatic medicine. This retreat is limited to sea-
soned students of Dr. Klinghardt. Contact: Klinghardt Academy 
of Neurobiology, 303-499-4700; info@klinghardt.org; 
www.klinghardt.org

August 19-22
American Association of Naturopathic Physicians 
presents “PHYSICIANS, HEAL THY PLANET.” 
Greater Tacoma Convention and Trade Center and the Hotel 
Murano, Tacoma, WA. 
Contact: www.naturopathic.org/content.asp?contentid=61

August 28-30
AUTONOMIC RESPONSE TESTING III with Diet-
rich Klinghardt, MD, PhD in Bellevue, WA (near Seattle). 
Learn advanced techniques in bio-energetic testing, focusing 
on the biophoton field and the detection of perterbances. 
The seminar includes the application of autonomic response 
testing (ART) in anti-aging medicine, dentistry and orthopedics. 
Learn the most accurate diagnostic procedures for the jaw and 
teeth, and the latest advances in treating Lyme disease. We will 
also venture into the more mystical areas of healing and how 
to address deep-seated psychological and spiritual problems. 
Contact: Klinghardt Academy of Neurobiology, 303-499-4700; 
info@klinghardt.org; www.klinghardt.org
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neutrophil migration, but only the chicken or the complete chicken 
soup has no cytotoxic effect on the neutrophil. In other words, 
chicken soup decreases the symptoms of upper respiratory tract in-
fection without decreasing the immunity. Commercial chicken soup 
also presented this effect but efficacy varied among different brands.
4. Nebulized hypertonic saline solution (NHS): Admin-
istration of 4ml 3% NHS can effectively improve the symptoms of 
brochiolitis and significantly shorten the length of hospital stay in 
infants suffering from viral brochiolitis.4,5 The solution can stimulate 
mucus clearance, reduce sub-mucosal edema, decrease the thickness 
and dryness of mucous plaques inside the bronchiolar lumen thus 
decreasing the airway resistance and preventing respiratory arrest.
5. Stay warm, support the fever: This is the body’s natural 
defense mechanism. By increasing body temperature, viral infection 
is slowed down and the immune system can work more effectively 
to destroy damaged cells. It is also important to keep the body well 
hydrated and to maintain proper vitamin C concentration (500mg 

every three hours) to support the immune system and tissue repair. 
It is best not to lower a fever before it reaches 103 degrees Celcius, 
and never to use aspirin or other salicylates containing preparations 
especially in children.

References:
1. Cannell J, Giovannucci E, et al. Epidemic influenza and vitamin D. Epidemiology 
and Infection 2006; 134, 1129-1140.
2. Dewey WA. Homeopathy in influenza: a chorus of fifty in harmony. Journal of the 
American Institute of Homeopathy. 1921, 13:1038–1043.
3. Rennard S, et al; Chicken soup inhibts neutrophil chemotaxis invitro.Chest 2000; 
118:1150-1157.
4. Kuzik BA, Al Qadhi SA, Kent S, et al. Nebulized hypertonic saline in the treatment 
of viral bronchiolitis. J Pediatr. 2007;151(3):266–270.
5. Zhang L, Mendoza-Sassi RA, Wainwright C, Klassen TP. Nebulized hypertonic 
saline solution for acute bronchiolitis in infants. Cochrane Database of Systematic 
Reviews 2008, Issue 4. Art. No.CD006458. DOI:10.1002/14651858. CD006458.
pub2

Lower Serum Vitamin D Level May Be Associated 
With Asthma Severity
Rationale: Maternal vitamin D intake during pregnancy has been 
inversely associated with asthma symptoms in early childhood. 
However, no study has examined the relationship between mea-
sured vitamin D levels and markers of asthma severity in childhood. 
Objectives: To determine the relationship between measured 
vitamin D levels and both markers of asthma severity and allergy in 
childhood. 
Methods: We examined the relation between 25-hydroxyvitamin 
D levels (the major circulating form of vitamin D) and markers of 
allergy and asthma severity in a cross-sectional study of 616 Costa 
Rican children between the ages of 6 and 14 years. Linear, logistic, 
and negative binomial regressions were used for the univariate and 
multivariate analyses. 
Measurements and Main Results: Of the 616 children with 
asthma, 175 (28%) had insufficient levels of vitamin D (<30 ng/ml). In 
multivariate linear regression models, vitamin D levels were signifi-
cantly and inversely associated with total IgE and eosinophil count. 
In multivariate logistic regression models, a log10 unit increase in 
vitamin D levels was associated with reduced odds of any hospital-
ization in the previous year (odds ratio [OR], 0.05; 95% confidence 
interval [CI], 0.004–0.71; P = 0.03), any use of antiinflammatory 
medications in the previous year (OR, 0.18; 95% CI, 0.05–0.67; P = 
0.01), and increased airway responsiveness (a  8.58-µmol provoca-
tive dose of methacholine producing a 20% fall in baseline FEV1 
[OR, 0.15; 95% CI, 0.024–0.97; P = 0.05]). 
Conclusions: Our results suggest that vitamin D insufficiency 
is relatively frequent in an equatorial population of children with 
asthma. In these children, lower vitamin D levels are associated with 
increased markers of allergy and asthma severity. 
Brehm J, et al. Serum Vitamin D Levels and Markers of Severity of Child-
hood Asthma in Costa Rica. American Journal of Respiratory and Critical 
Care Medicine. 2009;179:765-771.

Low Serum T3 is Prevalent in and Associated With 
Chronic Kidney Disease Severity
Background: We hypothesized that the prevalence of low T3 
would be increased according to the increase in CKD stage. This 
study was performed to explore the prevalence in each stage of 

CKD and relationship with eGFR. 
Methods: A total of 2,284 cases with normal thyroid-stimulating 
hormone (TSH) level were enrolled and retrospectively analysed 
during the recent period, from July 2005 to December 2007. 
Results: There was an increasing trend for the population of low 
T3 according to the increase of a CKD stage (eGFR > or = 90, 
8.2%; > or = 60 eGFR < 90, 10.9%; > or = 30 eGFR < 60, 20.8%; > 
or = 15 eGFR < 30, 60.6%; eGFR < 15, 78.6%). Also, there was posi-
tive relationship between eGFR and serum T3 in male, female and 
total subjects. After adjusting for age and sex, compared with eGFR 
> or = 60 ml/min/ 1.73 m2, eGFR < 60 ml/min/1.73 m2 was associ-
ated with an increased odds of low T3 [odds ratio 2.40 (CI: 1.5315 
to 3.1731)]. In multiple regression analysis, eGFR was positively re-
lated with T3 (standardized coefficient 0.143, R2 = 0.055, P < 0.001), 
independent of age and serum albumin. 
Conclusion: This study showed that low T3 syndrome was highly 
prevalent in CKD and was a remarkable finding in early CKD. Fur-
thermore, serum T3 levels were associated with severity of CKD 
even in the normal TSH level.
Song SH, et al. The prevalence of low triiodothyronine according to the 
stage of chronic kidney disease in subjects with a normal thyroid-stimulat-
ing hormone. Nephrol Dial Transplant. 2009 May;24(5):1534-8.
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TRAF1, cIAP-1, XIAP, survivin, and vascular endothelial growth factor. Furthermore, in a nude 
mice model, we found that curcumin potentiated the antitumor effects of bortezomib (P < 
0.001, vehicle versus bortezomib + curcumin; P < 0.001, bortezomib versus bortezomib + 
curcumin), and this correlated with suppression of Ki-67 (P < 0.001 versus control), CD31 
(P < 0.001 versus vehicle), and vascular endothelial growth factor (P < 0.001 versus vehicle) 
expression. Collectively, our results suggest that curcumin overcomes chemoresistance and 
sensitizes multiple myeloma cells to thalidomide and bortezomib by down-regulating NF-κB 
and NF-κB-regulated gene products. 
Sung B, et al. Curcumin circumvents chemoresistance in vitro and potentiates the effect of tha-
lidomide and bortezomib against human multiple myeloma in nude mice model. Mol Cancer Ther 
2009;8(4):959–70.

This May Be How Lithium Improves Mood and Brain Function
Abstract: The mood-stabilizing effects of lithium are well documented, although its 
mechanism of action remains unknown. Increases in gray matter volume detected in patients 
with bipolar disorder who were treated with lithium suggest that changes in the number 
of synapses might underlie its therapeutic effects. We investigated the effects of lithium on 
the number of synaptic connections between hippocampal neurons in culture. Confocal 
imaging of neurons expressing postsynaptic density protein 95 fused to green fluorescent 
protein (PSD95-GFP) enabled visualization of synaptic sites. PSD95-GFP fluorescent puncta 
represented functional synapses, and lithium (4 h, 5 mM) increased their number by 150 ± 
12%. The increase was time- and concentration-dependent (EC50 = 1.0 ± 0.6 mM). Lithium 
induced a parallel increase in the presynaptic marker synaptophysin-GFP. Valproic acid, an-
other mood stabilizer, also increased the number of fluorescent puncta at a clinically relevant 
concentration. Inhibition of postsynaptic glutamate receptors or presynaptic inhibition of 
neurotransmitter release significantly reduced lithium-induced synapse formation, indicating 
that glutamatergic synaptic transmission was required. Pretreatment with exogenous myo-
inositol inhibited synapse formation, demonstrating that depletion of inositol was neces-
sary to increase synaptic connections. In contrast, inhibition of glycogen synthase kinase 3β 
did not mimic lithium-induced synapse formation. Pharmacological and lipid reconstitution 
experiments showed that new synapses formed as a result of depletion of phosphatidylinosi-
tol-4-phosphate rather than a build-up of polyphosphoinositides or changes in the activity of 
phospholipase C, protein kinase C, or phosphatidylinositol-3-kinase. Increased synaptic con-
nections may underlie the mood-stabilizing effects of lithium in patients with bipolar disorder 
and could contribute to the convulsions produced by excessive doses of this drug.
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