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Abstract 

We conducted a randomized, double-blind placebo 
controlled study of bofu-tsusho-san (BF), in obese women 
with impaired glucose tolerance (IGT). The Kampo 
formula, Bofu-tsusho-san consists of the total 18 cruds 
drugs (Table 1), including Ephedrae Herba which 
enhances noradrenaline release from sympathetic nerve 
ending, Glycyrrhizae Radix, Forsythiae Fructus, 
Schizonepetae Spica and 12 other crude drugs. BF 
showed thermogenic and lipolytic anti-obesity effects via 
ephedrine and inhibitory action of cyclic AMP 
phosphodiesterase 2.5 times stronger than that of caffeine. 
BF was effective not only for the reducing body weight, 
visceral fat and waist circumference, but also for the 
improvement of insulin resistance without adverse effects 
on glucose or lipid metabolism. BF may be effective for 
treating metabolic syndrome and symptoms associated 
with obesity. 

Key words:. obesity, traditional herbal medicine, bofu-
tsusho-san, metabolic syndrome 

Resumen 

Hemos realizado un estudio del medicamento herbal bofu-
tsusho-san (BF) en mujeres obesas con intolerancia a la 
glucosa (IGT). El estudio se realizó con distribución aleatoria, 
doble ciego y controlado con placebo. Esta formula Kampo 
consiste en un total de 18 ingredientes, que incluyen Ephedrae 
Herba que aumenta la secreción de noradrenalina por las 
terminaciones del sistema simpático, Glycyrrhizae Radix, 
Forsythiae Fructus, Schizonepetae Spica y otras 12 drogas 
vegetales. BF demostró efectos termogénicos y lipolíticos 
debido a la efedrina, vía inhibición de la acción de la AMPc 
fosfodiesterasa, que resulta ser 2.5 veces mas fuerte que la de 
la cafeína. BF fue efectivo no solo reduciendo el peso corporal 
y la circunferencia de la cintura, sino que también mejoró la 
resistencia a la insulina sin efectos adversos en el 
metabolismo de la glucosa o de los lípidos. BF puede ser 
efectivo para el tratamiento del síndrome metabólico y otros 
síntomas relacionados con la obesidad 

Palabras clave: Obesidad, Medicina Tradicional, bofu-tsusho-
san, síndrome metabólico  
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INTRODUCTION 
Adiposities play a role not merely in passive 
energy storage but also as an endocrine organ, 
producing bioactive substances termed 
adipocytokines. On the other hand, it is thought 
that the association of adiposity with the metabolic 
disorder is not absolute and the metabolic 
syndrome does not describe underlying causality, 
nor does metabolic syndrome necessarily reflect 
any reasonably related pathophysiologic 
process；nevertheless the term metabolic 
syndrome refers to consequences of excessive 
body fat, such as obesity, hypertension, insulin 
resistance, dyslipidemia and hyperglycemia 
including impaired glucose tolerance (IGT). IGT is 
a predictor not only of type 2 diabetes (1), but also 
of cardiovascular disease and other complications 
of diabetes (2). In addition, greater visceral 
adiposity also increases the risk of IGT (3, 4).  
We previously conducted a randomized clinical 
safety and efficacy trial of bofu-tsusho-san (Table 
1) used in oriental medicine in Japan, and reported 
the effectiveness in reducing bodyweight, waist 
circumference, visceral adiposity and insulin 
resistance in obese women with IGT (5). In this 
paper, we introduce the usefulness of BF in obese 
treatment and a successful attempt to study about 
how the traditional treatment methods can fit into a 
modern biomedical context. 
 
Table 1: Composition of Bofu-tsusho-san  
 
Herbal drugs   Weight (g) 
1. Scutellariae Radix  44.4 
2. Glycyrrizae Radix  44.4 
3. Platcodi Radix  44.4 
4. Gypsum fibrosum  44.4 
5. Atractylodis Rhizoma  44.4 
6. Rhei Rhizoma  33.3 
7. Schizonepetae Spica 26.7 
8. Gardeniae Fructus  26.7 
9. Paeoniae Radix  26.7 
10. Cnidium Rhizoma  26.7 
11. Angelicae Radix  26.7 
12. Menthae Herba  26.7 
13. Ledebouriellae Radix 26.7 
14. Ephedrae Herba  26.7 
15. Forsythiae Fructus  26.7 
16. Zingiberis Rhizoma    6.7 
Total*    502.3 
Other components 
Talcum    66.7 
Natrium Sulphuricum  15.6 
 
(*) The amount of each crude drug required to prepare 
100g of BF dry extract. 
 

METHODS 
 
Clinical study of bofu-tsusho-san 
The subjects were 81 obese women with IGT 
(mean age: 53.8 ± 12.9 years: mean body mass 
index: 36.5 ± 4.8 kg/㎡) who visited the Outpatient 
Obesity Clinic of Kyoto Prefectural University of 
Medicine. Subjects were classified by categories 
of glucose tolerance according to the 1999´s 
WHO diagnostic criteria. IGT was diagnosed 
when the FPG levels was < 7.0 mmol/l (126 
mg/dl) with a 2-h OGTT value ≥ 7.8 mmol/l (140 
mg/dl) and <11.1 mmol/l (200 mg/dl) (6, 7). 
Subjects with kidney, heart and/or liver disease, 
any metabolic or endocrine disease, psychiatric 
disorders or cancer were excluded.
The study was a randomized, double-blind, 
placebo-controlled trial. Randomization, 41 to the 
herbal group and 40 to the placebo group, was 
performed. Each group consisted of Japanese 
women with IGT. In the BF group the mean age 
(52.6 ± 14.0 years), height (157.4 ± 12.5 cm), 
body weight (90.8 ± 17.9 kg), BMI (36.7 ± 6.8 
kg/㎡), subcutaneous fat (426.4±135.4 cm2) and 
visceral fat (197.6 ± 69.7 cm2) before treatment 
were measured. In the placebo group the mean 
age (54.8 ± 12.5 years), height (158.8 ± 7.2 cm), 
body weight (90.3 ± 12.2 kg), BMI (36.1 ± 3.3 
kg/㎡), subcutaneous fat (422.3 ± 106.8 cm2) and 
visceral fat (177.2 ± 73.3 cm2) were also 
measured. 
The morphometric and biochemical parameters 
were measured once monthly for evaluation 
during the trial. Waist circumference was 
measured at the narrowest part of the torso. Hip 
circumference was measured at the point of 
maximum extension of the buttocks. Serum total 
cholesterol, triglyceride levels and blood glucose 
were measured. Blood glucose and serum insulin 
levels were measured after overnight fast and 
during a 75-g oral glucose tolerance test. Blood 
samples were collected at 0, 30, 60, 90 and 120 
min to determine glucose and insulin levels. 
Homeostasis model assessment of insulin 
resistance (HOMA-IR) was calculated by the 
following formula: fasting serum insulin (µU/ml) × 
fasting blood glucose (mg/dl)/405 (8, 9).
Resting metabolic rate (RMR) was measured in 
the morning by a closed-circuit indirect 
calorimeter (Sanborn Wedge type Spiro meter: 
metabograph, Model SS-80; Fukada Medical 
Laboratory Co, Tokyo, Japan) with a mouthpiece, 
in a temperature-controlled room (22－24 ℃) 
after an overnight fast (10). The expected RMR 
was calculated as body weight times the standard 
values of RMR, which were reported by the Japan 
national nutritional research (11), The adjusted 
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RMR was then obtained as: adjusted RMR = 
measured RMR-expected RMR for each subject 
(12). 

 
RESULTS 
After 12 weeks of the BF treatment, the mean 
decrease in body weight from values at the start 
of diet and exercise were 6.4 % (or 5.9 kg; p<0.05 
vs. 0 weeks,) in the BF group, and 5.0 % (or 4.6 
kg) in the placebo group. The mean decrease in 
body fat was not significant in either group. At the 
end of the subsequent 24 week period, however, 
the BF treatment group lost significantly greater 
amounts of body weight and body fat compared 
with the placebo. The mean decreases in body 
weight and fat were 11.8 % (or 10.8 kg; p<0.01 
vs.0 weeks) and 9.4 kg (p<0.01 vs.0 weeks) of 
the BF group versus 7.6 % (or 6.9 kg; p<0.05 vs. 
0 weeks) and 6.3 kg (p < 0.05 vs. 0 weeks) in the 
placebo group, respectively. Both groups showed 
a significant decrease in subcutaneous fat (BF: 
122.4 ± 18.5 cm2, p < 0.01 and Placebo: 80.3 ± 
13.2 cm2, p<0.05). Visceral fat loss in the BF 
group, however, was greater than in the placebo 
(BF: 93.2 ± 13.0 cm2, p < 0.01 vs. 0 week and 
Placebo: 36.3 ± 7.2 cm2). Moreover, after 24 
weeks of treatment with BF, the adjusted RMR in 
the BF group did not decrease, but that in the 
placebo group showed a tendency to decrease 
(Table 2). 

At the same time, each subject was instructed 
concerning a diet of 1,200 kcal/day （1 kcal = 
4.18kJ） maintaining total protein in the meals at 
70 g/day, and exercise (5,000 steps/day), 
especially for 30 minutes after every meal. As for 
the behavioral therapy, subjects were also advised 
not to eat such a large helping at one meal but 
divide it into 3 portions in a day, and not to eat 
after 8:00 PM except water and raw vegetables. 
After two months of diet and exercise therapy, 
active or placebo drug had been taken at 30min 
before each meal, three times a day (active: BF 
extracts 7.5 g/day, containing 24 mg/day 
ephedrine and the inhibitory action of cAMP 
phosphodiesterase activity corresponding to 
caffeine 280 mg/day) for 24 weeks. The caloric 
intakes of the subjects were analyzed based on 
their food ingestion records, and theis exercise 
level based on their pedometer recorders. 
All data are shown as mean ± S.D.. Baseline data 
was analyzed using Student’s t-test. Differences in 
continuous variables between BF group and 
placebo were analyzed by one-way or two-way 
ANOVA. After justification of the ANOVA, Scheffés 
post hoc test was performed. A value of P<0.05 
was considered significant.  

 
Table 2: Differences between means (± s.d.) of the anthropometric indices and adjusted RMR of 
BF and placebo group 

    
Parameter Group 0 weeks 12 weeks 24 weeks 
Weight (kg) BF 90.8 ± 17.9 84.9 ± 19.0 80.0 ± 10.3* 

 Placebo 90.3 ± 12.2 85.7 ± 10.6 83.4 ± 13.4# 
BMI (kg/m2) BF 36.7 ± 6.8 34.1 ± 5.7 32.4 ± 5.5# 

 Placebo 36.1 ± 3.3 34.3 ± 3.8 33.3 ± 3.5 
Weist circumference (cm) BF 114.5 ± 12.9 105.3 ± 13.7 97.2 ± 12.9*§

 Placebo 107.1 ± 9.3 99.4 ± 10.3 97.8 ± 10.6# 
Hip circumference (cm) BF 113.0 ± 10.0 106.3 ± 9.9 101.6 ± 12.9* 

 Placebo 106.9 ± 12.1 100.5 ± 9.0 98.1 ± 10.3# 
Body fat (%weight) BF 42.0 ± 6.8 40.0 ± 5.6 35.8 ± 5.7* 

 Placebo 42.1 ± 7.4 40.2 ± 5.2 38.0 ± 4.5# 
Visceral fat (cm2) BF 197.6 ± 69.7 - 104.4 ± 28.0* 

 Placebo 177.2 ± 73.3 - 140.9 ± 60.4 
Subcutaneous fat (cm2) BF 426.4 ± 135.3 - 304.0 ± 132.5*

 Placebo 422.3 ± 106.8 - 342.0 ± 89.0# 
Adjusted RMR (Kcal/day) BF 54.2 ± 289.5 - 99.2 ± 212.5 

 Placebo 43.1 ± 192.9 - 22.2 ± 195.4 
BF: Bofu-tsusho-san, Values are means ± S.D. (*): p < 0.01, ＃: p < 0.05 (vs. 0 weeks), §: p < 0.05 

(vs.12 weeks); adjusted RMR = （measured） RMR – expected RMR of each subject 
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In the Figure1 we show that the decrease in waist 
circumference was significantly greater in the BF 
than in the placebo group during 24 weeks (BF: -
17.3 cm, p < 0.01 vs. 0 weeks, p < 0.05 vs.12 
weeks, p < 0.05 vs. Placebo 24 weeks, and 
Placebo: -9.3 cm, p < 0.05 vs. 0 weeks).  
 The weight reduction observed during the BF and 
the placebo trial was accompanied by 
significantdecreases in total cholesterol, 
triglycerides (at 12 weeks p<0.05, at 24 weeks 
p<0.01 vs. 0 week) and LDL cholesterol (at 24 
weeks p<0.05 vs. 0 week).  
The HDL cholesterol value in the BF slightly 
increased but rather decreased in the placebo. 
However, there were no significant changes in 
either group. Changes in fasting glucose, HbA1c 
and glucose area under the curve (AUC) were 
similar in both groups throughout the study. The 
BF group showed significant decreases compared 
with the placebo group in fasting insulin, insulin 
AUC (p<0.05) and 2 hour insulin (p<0.01). As a 
consequence, HOMA-IR, as an indicator of insulin 
resistance, showed a significantly (p<0.01) larger 
decrease in the BF group than in the placebo at 24 
weeks (Table 3). 
 
Pharmacological action of the formula BF in 
anti-obesity treatment 
BF was introduced in the Chinese classic “Xuan 
Ming Lun” written around the year 1,200 as a 
medication which acted to reduce heat after an 
attack of influenza and promoted bowel movement 
(a common-used prescription). In 1995, we 

administered BF to MSG-induced obese female 
mice and found that BF activated interscapula 
brown adipose tissue (BAT) and promoted 
lipolysis in white adipose tissue (WAT). 
Furthermore, it was shown that the thermogenic 
anti-obesity response of BF due to Ephedrae 
Herba extract should be enhanced by extracts of 
Glycyrrhizae Radix, Forsythiae Fructus and 
Schizonepetae Spica, which showed inhibitory 
action of cyclic AMP phosphodiesterase, like 
caffeine. It was concluded that BF works by 
activating thermogenesis and inhibiting 
phosphodiesterase activity, and then promoting 
lypolitic action (13).  
 
Administration of BF in modern medical 
practice 
BF was first included under the coverage of the 
Japan public health insurance system as one of 
the anti-obese drug in 1976. However, specialists 
of oriental medicine apply their own oriental 
diagnosis, “Shou”, but not western methods for 
diagnosis of disease. Therefore, they have not 
used BF to reduce visceral fat, since they might 
not diagnose obesity as a disease. Almost no 
Japanese physicians in modern medical practice 
sufficiently understand the “Shou”. They will not 
prescribe herbal medicine based on traditional 
diagnosis. We conducted the present study 
without considering “Shou” for administration of 
BF, because we had studied the mechanism of 
BF as an anti-obesity drug, which activated BAT 
thermogenesis and lypolitic action in WAT. As 

Fig. 1: Change in waist circumference 

 BF: Bofu-tsusho-san, Values are means ± S.D.; *: p <0.01, ＃: p <0.05 (vs. 0 weeks), 
§: p <0.05 (vs.12 weeks), †: p <0.05 (vs. placebo 24 weeks) 
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Table 3: Changes in metabolic parameters 
 
Parameter Group 0 weeks 12 weeks 24 weeks 
Total Cholesterol (mg/dl) BF 231.5 ± 38.5 205.9 ±33.2 197.1 ± 33.0* 
 Placebo 231.0 ± 39.8 204.5 ± 27.1 190.8 ± 19.7* 
Triglicerides (mg/dl) BF 186.8 ± 89.6 126.5 ± 42.3 102.3 ± 38.6* 
 Placebo 198.8 ± 93 128.6 ± 43.5 112.1 ± 43.0* 
LDL-Cholesterol (mg/dl) BF 146.0 ± 34.8 133.3 ± 34.6 126.6 ± 18.3#

 Placebo 145.5 ± 37.2 132.8 ± 27.4 125.7 ± 116.5#

HDL-Cholesterol (mg/dl) BF 48.1 ± 17.2 51.3 ± 10.5 52.0 ± 1.2 
 Placebo 45.7 ± 10.3 45.9 ± 9.3 42.6 ± 11.8 
HbA 1c (%) BF 5.7 ± 0.5 5.6 ± 0.4 5.5 ± 0.4 
 Placebo 5.8 ± 0.4 5.6 ± 0.6 5.6 ± 0.4 
Fasting glucose (mg/dl) BF 112.3 ± 13.0 107.3 ± 11.8 103.7 ± 4.5 
 Placebo 115.8 ± 8.4 109.8 ± 7.6 108.7 ± 9.5 
OGTT 2 hours glucose (mg/dl) BF 165.1 ± 13.0 - 134.5 ± 19.5#

 Placebo 164.0 ± 18.4 - 136.6 ± 20.5 #
Glucose AUC (mg min/dl) 120 BF 21624 ± 5191.7 - 18216.0 ± 3625.1 
 Placebo 19792.6 ± 4711.6 - 17040.0 ± 3586.8 
Fasting Insulin (AUC) BF 14.0 ± 9.6 - 8.3 ± 6.5#

 Placebo 13.2 ± 5.6 - 11.3 ± 5.6 
OGTT 2 hours insulin (µU/ml) BF 103 ± 18.0 - 46.5  ± 19.0* 
 Placebo 99.2 ± 37.3 - 73.2 ± 24.5 
Insulin AUC (µU min/ml) 120 BF 10862.7 ± 8760.1 - 6085.2 ± 4287.7#

 Placebo 10380.4 ± 6030.7 - 9192.0 ± 5795.4 
HOMA-IR BF 3.8 ± 2.4 - 2.1 ± 1.3* 
 Placebo 3.8 ± 1.7  3.0 ± 1.7 
     

BF : Bofu-tsusho-san ; HOMA-IR, Homeostasis model assessment of insulin resistance; HOMA-IR = FBS (mg/dl) × 
FIRI (μ U/ml) /405 ; Values are means ± S.D.; *: p <0.01, ＃: p <0.05 (vs. 0 week) 
 
mentioned above, this result of laboratory study 
have led to a western and scientific administration 
method for BF. This formula has shown its 
usefulness not only in the laboratory but also in the 
clinic for fat loss, especially visceral fat loss in 
obese subjects. 
 
DISCUSSION 
Obese women with IGT have a strong tendency 
towards insulin resistance syndrome. The present 
clinical trial showed that BF provided improvement 
of visceral adiposity especially and of insulin 
resistance in obese women with IGT. The weight 
and body fat reduction observed during the BF and 
the placebo trial was accompanied by significant 
decreases in total cholesterol, triglycerides and 
LDL cholesterol. The HDL cholesterol value slightly 
increased in the BF but rather decreased in the 
placebo group. Based on the results, excessive 
abdominal fat is associated with an increased 
incidence of hypertension and metabolic syndrome 
characterized by insulin resistance and 
dyslipidemia.  
 
The prevalence of obesity is increasing rapidly in 
most countries, reaching large areas where there 
has been a recent change in habits towards a 
more westernized lifestyle. The treatment of 

obesity is a worldwide problem; even using a 
comprehensive multidisciplinary approach is 
difficult. Obese subjects generally lose 7% to 8% 
of their baseline of obese body weight, plateau 
after 5-6 months of weight loss effort, then 
continue unchanged or regain weight (14, 15).  
Furthermore, in the recent development in genetic 
research on human obesity, there are several 
important obesity genes which may be involved in 
the regulation of human adipose tissue function 
and might cause excess body fat (16). There are 
obese subjects who have so-called “thrifty genes”, 
in whom the resting metabolic rate is decreased; 
the frequency of Japanese adults having thrifty 
genes is 2~4 times higher than in Caucasians. 
Among them, the most prevalent one is the 
polymorphism (Trp64Arg) of the β3 adrenergic 
receptors (17). Obese subjects with this 
polymorphism require lower calorie diet therapy 
rather than an ordinary diet. Also for these 
subjects, the BF treatment, which did not show 
reducing the resting metabolic rate, may be 
effective for abdominal fat loss. More studies are 
needed on the effectiveness of traditional 
medicine including BF, as a tailor-made therapy 
based on analysis of gene polymorphism.  

 



Hioki: Efectividad de Bofu-tsusho-san 
 

BLACPMA.- Septiembre de 2005; Volumen 4, n 5, p. 97 

 
REFERENCES 
 
1. Boyko EJ, Fujimoto WY, Leonitti DL, Newell-Morris L. 
(2000) Visceral adiposity and risk of type 2 diabetes: a 
prospective study among Japanese Americans. 
Diabetes Care. 23(4): 465-471１. 
2. Klein R, Barrett-Connor EL, Blunt BA, Wingard DL. 
(1991) Visual impairment and retinopathy in people with 
normal glucose tolerance, impaired glucose tolerance, 
and newly diagnosed NIDDM. Diabetes Care. 14(10): 
914-918.  
3. Blackburn P, Lamarche B, Couillard C, Pascot A, 
Tremblay A, Bergeron J, Lemieux I, Despres JP. (2003) 
Contribution of visceral adiposity to the exaggerated 
postprandial lipemia of men with impaired glucose 
tolerance. Diabetes Care 26(12): 3303-3309. 
4. Haffner SM, Miettinen H, Gaskill SP, Stern MP. 
(1996) Decreased insulin action and insulin secretion 
predict the development of impaired glucose tolerance, 
Diabetologia. 39(10): 1201-1207. 
5. Hioki C, Yoshimoto K, Yoshida T. (2004) 
Efficacy of Bofu-tsusho-san, an oriental herbal medicine, 
in obese Japanese women with IGT. 
Clin.Exp.Pharmacol.Physiol. 31(9):614-619. 
6. The Expert Committee on the Diagnosis and 
Classification of Diabetes Mellitus, (1997) Reports of the 
Expert Committee on the Diagnosis and Classification of 
Diabetes Mellitus. Diabetes Care. 20(7): 1183-1197.  
7. DECODE Study Group on behalf of the 
European Diabetes Epidemiology Study Group. (1998) 
Will new diagnostic criteria for diabetes mellitus change 
phenotype of patients with diabetes? Reanalysis of 
European epidemiological date.  BMJ. 317(7155): 371-
375.  
8. Matthews DR, Hosker JP, Rudenski AS, Naylor 
BA, Treacher DF, Turner RC. (1985) Homeostasis 
model assessment: insulin resistance and beta-cell 
function from fasting glucose and insulin concentrations 
in man. Diabetologia. 28(7): 412-419. 
9. Kuroe A, Fukushima M, Usami M, Ikeda M, 
Nakai Y, Taniguchi A, Matsuura T, Suzuki H, Kurose T, 
Yasuda K, Yamada Y, Seino Y. (2003) Impaired β-cell 
function and insulin sensitivity in Japanese subjects with 
normal glucose tolerance. Diabetes Res. Clin. Pract. 
59(1): 71-77.  

10. Yoshida T, Sakane N, Umekawa T, Kondo M. 
(1994) Relationship between basal metabolic rate, 
thermogenic response to caffeine, and body weight loss 
following combined low calorie and exercise treatment 
in obese women.  Int. J. Obes. Relat. Metab. Disord. 
18(5): 345-50. 
11. Sasaki T. (1987) Basal metabolism. In: 
Nakayama T, et al. (eds) Handbook of physiological 
sciences, Vol 22, Physiology of energy exchange and 
thermoregulation. Igakushoin Ltd, Tokyo, p. 56-57.     
12. Yoshida T, Sakane N, Wakabayashi Y, 
Umekawa T, Kondo M. (1995) Mutation of ß3– 
adrenergic-receptor gene and resepone to treatment of 
obesity, Lancet. 346(8987): 1433-1434. 
13. Yoshida T, Sakane N, Wakabayashi Y, 
Umekawa T, Kondo M. (1995) Thermogenic, anti-
obesity effects of bofu-tsusho-san in MSG-obese mice. 
Int. J. Obes. Relat. Metab. Disord. 19(10): 717-722.   
14. Pi-Sunyer FX. (1993) Medical hazards of 
obesity. Ann. Int. Med. 119: 655-660. 
15. Dowling HJ, Fried SK, Pi-Sunyer FX. (1995) 
Insulin resistance in adipocytes of obese women. 
Metabolism. 44(8): 987-95. 
16. Bouchard C. and Allison DB, Heo M. Faith MS. 
and Pietrobelli A. (1996) Meta-analysis of the Trp64Arg 
polymorphism in the β3 adrenergic receptor with body 
mass index. Int. J. Obes. Relat. Metab. Disord. 
22(6):667-672.  
17.  Yoshida T, Sakane N, Umekawa T, Sakai 
M, Takahashi T, Kondo M (1995) Mutation of beta 
3-adrenergic-receptor gene and response to 
treatment of obesity. Lancet. 346(8987):1433-
1434. 
 
 
Este trabajo puede ser libremente distribuido y(o) copiado para uso 
personal siempre que lo sea en su integridad. No se permite su 
modificación ni su uso parcial o total para fines comerciales. Si por 
cualquier razón Vd. desea redistribuirlo en gran cantidad le 
agradeceremos que nos lo informe. Todo trabajo basado en este 
artículo o derivado de su uso debe citar convenientemente la fuente.  

 
http://www.blacpma.cl

 
 

 


