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ABSTRACT

According to the data from the World Health Organization, 240 million people with diabetes live
worldwide nowadays. According to forecasts, this number will increase up to 380 million in the next 20 years.
At the moment, it is estimated that the spread rate of diabetes among children and adolescents increases by 3%
per year, while among preschoolers by 5% per year. At present, it has been established that type 2 diabetes is
also increasing among young people and adolescents. In Romania (Bucharest region) the incidence of diabetes
is estimated at 5.6/100.000.Based on these considerations and on the fact that diabetes may be regarded as a
system disease, affecting many organs and systems, it follows that one of the main problems of the diabetic
patient is represented by food. In this respect, we wanted to make a type of bread which could also be consumed
by diabetics, without changing the main biological parameters monitored in diabetes. The study took place
throughout one year, of which the actual clinical study lasted 90 days, the rest of the time being spent to design
the product and for the final tests. The study material was represented by 2 groups, a witness group of 30
patients and a study group of 35 patients. The study method consisted in the observation of some predetermined
biological parameters at study entry, for each patient in the two groups.
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1. Introduction truly global epidemic, WHO together with the

International Diabetes Federation develop programs
_ . . of prevention and control of diabetes, that all
According to the information from the World prevent I

Health Organization (WHO), only in 2005 was
. - diabetes prevention and management relates to diet,
estimated that 1.1 million deaths were caused by P 9

countries must be aligned with. The strategy of

. . . hysical tivit d ti-diabeti I ts,
diabetes and this number is expected to double b)'? ysical activityand - anti-clabetic - supplements

ially th tural . P ti healtley di
2030 [1,2]. In fact, the real number of deaths thue especially the natural ones. Promoting a healtey d

. L . to combat obesity, together with moderate physical
diabetes complications, especially renal and

. . . . ... activity, is considered a determinant factor [3].
cardiovascular, is certainly much higher. Sincésit

. . . . ) Food producers must also support patients
believed there is a risk that diabetes will becaane P PP P

with diabetes and people who want to eat as healthy
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as possible. Making a type of bread for diabetics- Patients with diabetes caused by disorders

represents the solution of introducing into the die  induced by drugs or chemical substances: alcohplism

additional intake of fiber, together with other iant narcotic dependents, etc;

diabetic components. The structure of the foocbrati - Patients with diabetes determined by certain

for diabetics is predominantly carbohydrate, boinsl  endocrine diseases: Cushing’s syndrome, acromegaly,

absorption carbohydrates and dietary fibers mugt ha thyrotoxicosis, pheochromocytoma;

the highest share. - Patients who withdrew from the study or did not
cooperate in order to make the primary tests.

2. Material and methods Follow-up protocol of patients: blood glucose
tests will be done daily, pre- and postprandiailty,

The study material consisted of two groups of both groups - a total of 6 blood glucose testsdasr

patients: for each patient.

-the witness group: 30 patients Medical tests for monitoring the patients

-the study group: 35 patients included in the study, performed both at the
Sudy duration: 90 days. beginning and at the end of the clinical studyorider

The study method consisted in the observation to assess general health and evolution of dialzetés

of some predetermined biological parameters astud 'S~ Possible  complications, — were:  glycemia,
entry, for each patient in the two groups. glycosylated haemoglobin, total cholesterol, HDL

Study inclusion criteria: cholesterol, triglycerides, GPT.
- Patients diagnosed with diabetes;
- Patients diagnosed with diabetes, whether with or 3. Results
without obesity;
- Female patients diagnosed with gestational At the beginning of the study, we have found
diabetes; the following statistical data of patienGroup | (of
- Patients with diabetes induced by pancreatic orstudy)
liver diseases: hepatic cirrhosis (not the postethia Out of the 35 people who signed the
type), chronic pancreatitis, pancreatic cyst, paatic ~ collaboration agreement, only 27 (77%) actually
lithiasis. participated in this study, the remaining 8 (23}l
- Possibility of a good collaboration; not perform any tests and were excluded from the
- Patients without severe complications of the study. Out of the 27 patients who entered the stidy
disease; passed away (figure 1).
- Patients without immune deficiencies or serious Of the withdrawn, 3 (37,5%) people were
associated diseases, which might influence theystudfemale and 5 male (62,5%).
results. Therefore, the actual study was conducted on a

Exclusion criteria of patients diagnosed with total of 26 people; statistical data presented welo

diabetes: will refer only to those persons.
- Patients with serious associated diseases: Patients' distribution according to age decades
neoplasm, AIDS, tuberculosis under treatment; showed a preponderance of diabetes after the age of
- Patients with mental retardation; 50 (figure 2).

- Patients with malnutrition-related diabetes;
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3%

B patients remained in the study

B patients excluded from the study
O patients withdrawn during the study

Figure 1. Graphical representation of patientsin
group | who entered the study
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Figure 2. Graphical representation by age groups of
patientsin group | who entered the study

At the beginning of the study, the 6 parameters
monitored throughout the entire study were
measured, their values being represented in figure

The average age of the group was 53.46 years,
divided by gender — the average age for males was

47.12 years, and for females 56.27 years.

Gender distribution was 8 men (31%) and 18
women (69%).

The patients’ origin was 100% from urban
areas, due to the fact that they have been condiio
by the possibility of taking 3 times a week the digk
product from the working points located in the afy
Galati. (table I)

Tablel. Results of biological parameters observed for patientsin group | at study entry

GLYCOSYLATED
GLYCEMIA HAEMOGLOBIN CHOLESTEROL |[HDL CHOLESTEROL | TRIGLYCERIDES GPT
121.00 7.76 149.00 38.50 111. 49.50
149.00 6.64 189.00 50.50 91. 34.80
115.00 7.04 297.00 42.00 542. 61.9Q
62.00 8.54 158.00 75.90 51. 14.80
237.00 7.87 222.00 57.60 183. 36.00
103.00 6.20 130.00 56.40 214. 35.10
65.00 6.10 254.20 73.00 173. 28.0¢
101.00 7.20 193.60 54.00 111. 38.00
318.00 11.00 236.00 74.80 105. 113.50
113.00 6.78 249.00 61.40 153. 20.60
119.00 8.20 269.72 41.18 238. 13.77
129.00 6.60 311.70 61.00 424. 20.0Q
216.00 8.27 175.00 56.80 121. 40.00
198.00 7.40 219.20 55.00 241. 12.00
228.00 9.90 257.00 59.00 224. 55.00
189.00 7.08 238.00 59.50 142. 23.10
111.00 6.20 252.00 61.40 193. 29.00
175.00 7.26 212.00 42.20 140. 58.9(
142.00 6.78 214.00 46.80 117. 37.00
262.00 6.30 267.00 64.50 218. 47.20
143.00 6.60 176.00 30.10 303. 28.2Q
190.00 6.17 211.00 89.20 60. 61.2¢
177.00 6.40 162.00 78.00 40. 18.00
109.00 6.90 162.00 67.00 213. 33.00
203.00 7.37 188.00 69.30 134. 43.60
81.00 5.65 204.00 74.00 99. 71.00
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The data obtained were statistically Patients' distribution according to age decades

interpreted, the statistical graphic representationshowed a preponderance of diabetes after the age of

being reproduced in figure 3. 50 (figure 6).
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Figure 5. Graphical representation by age groups of
patientsin group |1 who entered the study

Figure 3. Graphical representation of biological
parameters observed for patientsin group | at study
entry (ANOVA test) divided by gender — the average age for males was

The average age of the group was 59.5 years,

58.12 years, and for females 60.18 years.

Group Il (witness) Gender distribution was 8 men (33.4%) and 16
Out of the 30 people who signed the \yomen (66.6%).

collaboration agreement, only 24 (80%) actually The patients’ origin was 100% from urban
participated in this study, the remaining 6 (20%) d  greas, due to the fact that they have been condifio
not perform any tests and were excluded from theDy the possibility of taking 3 times a week the &gk

study. Out of the 24 patients who entered the stUdyproduct from the working points located in the aify
for 4 persons tests were performed either onlhat t a1

beginning of the study or at the end of it (figd)e For patients in group Il of study, we proceeded
Of the 6 persons excluded from the study, 4i, the same manner as for the previous ones, by
(66,6%) were female and 2 male (33,4%). measuring the proposed biological parameters at the

beginning of the study (table II, figure 5).
20% Although they have signed the collaboration
agreement, some of these patients were not present
for sample collection, or tests have been only

partially performed. However, the same samples were

80% collected, being represented in the graphic with th
B patients remained in the study symbol "*'. Further this symbol signifies the absen
B patients excluded from the study of values for these tests.

Afterwards, the data obtained from these

Figure 4. Graphical representation of patientsin patients were also statistically analyzed, theéphic
group I who entered the study representation being described in figure 6 .

Therefore, the actual study was conducted on a
total of 24 people; statistical data presented welo

will refer only to those persons.
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Tablell. Results of biological parameters observed for patientsin group Il at study entry

GLYCOSYLATED HDL
GLYCEMIA |HAEMOGLOBIN CHOLESTEROL |CHOLESTEROL  |TRIGLYCERIDES  |GPT

1 150.00 7.07 175.00 55.40 155. 27.00

2 123.00 6.88 167.00 46.10 115. 22.80

3 * * * * * *

4 189.00 6.65 154.00 39.50 143. 30.10

5 * * * * * *

6 178.00 7.05 200.00 49.80 119. 59.00

7 203.00 7.66 201.00 38.20 143. 35.60

8 284.00 7.49 213.00 60.90 145. 19.10

9 166.00 6.66 235.00 39.50 169. 34.40

10 141.00 7.76 149.00 58.10 111. 29.50

11 104.00 7.90 194.00 52.00 60. 25.00

12 117.00 6.17 204.00 45.50 172. 40.10

13 112.00 5.81 136.00 47.80 57. 26.70

14 115.00 9.10 144.00 57.40 98. 27.00

15 78.00 5.12 156.00 49.00 77. 31.80

16 153.00 6.76 211.00 52.80 72. 24.80

17 119.00 6.91 258.00 71.80 113. 14.50

18 160.00 7.90 120.00 33.70 112. 35.00

19 176.00 6.80 220.00 44.00 496. 149.04

20 162.00 6.95 194.00 29.70 351. 17.20

21 * * * * * *

22 133.00 6.27 175.00 56.40 166. 35.00

23 113.00 6.68 249.00 51.40 156. 23.60

24 223.00 8.07 139.00 * 216. 23.00

Tablelll. Results of biological parameters observed for patientsin group | at the end of the study
GLYCOSYLATED HDL
GLYCEMIA  |HAEMOGLOBIN CHOLESTEROL |CHOLESTEROL  |[TRIGLYCERIDES  |GPT

1 87.00 8.84 123.0 32.10 102. 34.00
2 224.00 7.39 208.0 45.70 132. 40.00
3 107.00 7.34 207.0 47.10 271. 56.40
4 165.00 9.14 180.0 82.20 49. 12.20
5 165.00 7.63 243.0 56.80 176. 23.70
6 97.00 5.96 128.0 53.10 179. 20.80
7 113.00 6.60 197.5 56.00 175. 21.00
8 98.00 6.25 272.0 60.00 105. 29.10
9 306.00 10.52 250.0 76.30 101. 74.20
10 119.00 7.00 369.0 58.80 115. 15.70
11 212.00 9.41 372.0 49.20 243. 16.40
12 142.00 7.00 308.0 45.00 448. 19.00
13 133.00 9.00 185.6 52.00 160. 75.00
14 136.00 7.20 * * * 15.00
15 184.00 8.80 256.0 * 227. 54.00
16 129.00 6.40 198.0 59.80 122. 38.00
17 106.00 6.27 270.0 73.80 9. 24.60
18 199.00 7.93 258.0 38.60 186. *
19 98.00 7.08 204.0 44.70 138. 26.50
20 211.00 6.40 206.0 65.60 212. 37.00
21 183.00 772 219.0 26.80 405. 19.80
22 212.00 7.59 232.0 76.20 63. 25.00
23 50.00 7.31 173.0 78.20 44, 19.10
24 136.00 6.42 172.0 53.00 206. 38.50
25 175.00 6.70 168.0 65.10 174. 33.70
26 99.00 5.55 210.0 67.60 166. 76.80
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Table V. Results of biological parameters observed for patientsin group |l at the end of the study

GLYCOSYLATED HDL
GLYCEMIA |HAEMOGLOBIN CHOLESTEROL |CHOLESTEROL TRIGLYCERIDES |GPT
1 143.00 8.36 182.00 52.70 93.00 14.00
2 143.00 7.19 187.00 48.10 118.00 18.50
3 185.00 7.40 217.00 35.00 239.00 31.00
4 263.00 8.36 152.00 42.10 112.00 29.90
5 104.00 7.00 154.00 34.00 73.00 40.00
6 201.00 7.15 146.00 46.80 90.00 *
7 315.52 8.65 210.94 236.09 *
8 142.00 6.64 266.00 88.30 87.00 23.90
9 167.00 6.96 218.00 53.10 179.00 28.00
10 198.00 8.81 189.00 68.40 78.00 13.40
ll * * * * * *
12 110.00 6.70 231.00 42.40 * *
13 136.00 6.19 201.00 52.20 49.00 34.20
14 104.00 9.52 124.00 45.70 103.00 13.40)
15 152.00 5.81 198.00 56.40 120.00 29.30
16 129.00 7.08 198.00 44.70 88.00 27.00
17 134.00 8.01 218.00 56.90 264.00 18.50]
18 167.00 6.40 127.00 30.00 152.00 40.00
19 142.00 6.91 254.00 48.90 432.00 161.3
20 * * * * * *
21 138.00 7.10 168.00 62.00 129.00 24.00
22 131.00 6.81 178.00 46.40 181.00 17.50]
23 125.00 6.65 250.00 43.70 292.00 28.70
24 251.00 8.31 156.00 46.40 244.00 24.30
500 GLYCEMIA again statistically analyzed, being statistically
©
. HAEMOGLOBIN. represented in figure 7.
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Figure 6. Graphical representation of biological o \%@0 & F &
. . (&) (&)
parameters observed for patientsin group Il at study & & )
entry (ANOVA test) e

At the end of the study, we have found the
following statistical data of patients (p 0,000fighle
).

For group I:

At the end of the study, data obtained from

Figure 7. Graphical representation of biological
parameters observed for patientsin group | at the
end of the study (ANOVA test)

For group Il (figure 7, table 1V)

The same statistical analysis was also

monitoring the 6 parameters proposed were onceperformed for patients in group II; the data obedin
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500- GLYCEMIA psychological status, as well as of their dyslipiie
- © GLYCOSYLATED .
400 HAEMOGLOBIN disorders.
A CHOLESTEROL
3001 N v HDL CHOLESTEROL The proposed objectives were as follows:
Aa 123 4 TRIGLYCERIDES
i 1S = o ° oPT - Keeping glycemia levels as close as possible to
100 a4 v AR . .
PO - the normal limits;
0'_I_ﬁ_l_l_l_l_ . . . . . .
Y N N B - Prevention of diabetes complications (diabetic
& o & & &
> O & & VG . . .
° o\@ & & & retinopathy, diabetic neuropathy);
& &

- Prevention of obesity and keeping it under

control;

Figure 8. Graphical representation of biological
parameters observed for patientsin group Il at the
end of the study (ANOVA test) diseases, such as pancreatitis;

- Prevention of diabetes in pregnancy;

Prevention of diabetes in some pancreatic

4. Discussions - Improving and maintaining the best possible
rates of biological parameters of the lipid
Diet is of paramount importance in the metabolism:;
treatment of diabetes, being the best means of As a means of prevention of obesity and
balancing the disease. Not only does it help b&anc diabetes in healthy and apparently healthy people;
glycemia, but it also contributes to avoiding digse -  To allow patients with diabetes relatively
complications - hypoglycemia or hyperglycemia and, normal consumption of bakery products (bread); this
on a long term, it reduces the risk of renal, would lead to the elimination or at least signifita
neurological or cardiovascular diseases. The diet 0 mitigation of the psychological complex induced by
diabetic should include enough calories to maingain diabetes, namely that this is a more or less
healthy weight, to ensure normal growth in children “disabling” disease, with influence on patientstiso
and adolescents and to meet additional needs & cagife.
of physical activity, pregnancy, lactation or ilfse In order to establish the manufacturing
The purpose of the diet is to ensure an adequatéormula of the product that was going to be used in
intake of nutrients, both qualitative and quanti®&t the clinical study, 4 samples of bread were made,
Therefore, nutriton must be regular (avoiding They were analyzed in the Laboratory of Physico-
variability in insulin requirements) and fragmented Chemical and Microbiological Analysis of Food
(usually, three lunches and two snacks). Nowadaysgaccredited by RENAR), part of the Food Industry
diabetics are recommended a diet as close as fssiband Aquaculture Biotechnologies Research Centre
to a balanced nutrition (but the carbohydrate aunte within the Faculty of Food Science and Engineering.
is weighed and calculated). All tests were made in triplicate and the results
The effects of these products are expected taepresent the average of the three determinations.
provide patients with diabetes the possibility afieggy ~ Apart from the common physico-chemical and
bakery products too, without significantly influéng  microbiological tests, the samples were also aealyz
their glucose levels and putting their health akri in terms of the carbohydrate composition of the
just like other products for this category of pat& fibers, the content of vitamins B1, B2 and B6, the
At the same time, we hope to achieve anantioxidant activity and the content of total phémo
improvement of these patients’ living comfort and compounds.
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B-group vitamins are involved in converting riboflavin. Studies conducted on rats have shovan th
carbohydrates into energy, as well as in the lgsidd  experimental diabetes induces riboflavin deficigncy
protein metabolism. Vitamins B1, B2 and B3 are which leads to reduced activity of the hepatic iflav
particularly useful in prevention and management ofand erythrocyte enzymes [6]. Several other more
diabetes. recent studies support that Vitamin B2 is directly

Vitamin Bl plays a central role in the involved in the management of insulin-dependent
carbohydrate metabolism and, in case of high intakediabetes [7,8,9,10]. Nevertheless, the pathogedsis
of carbohydrates in the diet, it increases the rHeed riboflavin deficiency in patients with diabetesrist
thiamine. TPP (thiamine pyrophosphate) is anfully elucidated.
enzyme cofactor essential for the enzymes involved Niacin plays an important role acting as
in the carbohydrate catabolism. but also in that ofcoenzyme involved in the energy metabolism, the
amino acids. Thiamine is a cofactor for the pyravat amino acid metabolism and the detoxification
dehydrogenase  and  the alpha-ketoglutarataeactions. Several studies have shown the
dehydrogenase, enzymes involved in the glucose flwinvolvement of nicotinic acid in lowering LDL
through glycolysis coupled with the Krebs cycle. cholesterol level. Moreover, it seems that incrdase

Deficiency induces neurological disorders andintake of niacin, in the form of nicotinamide,
disorders of the cardiovascular system, fatiguss lo improves beta cell regeneration in cell cultured an
of appetite, weight loss, etc. Patients with diabet has protective action against residual insulin
frequently have a more or less severe thiaminesecretion, in patients with insulin-dependent diabe
deficiency, associated with some complicationsheft Therefore, niacin is involved in diabetes managdmen
disease, especially with the renal ones. Induced11,12,13]. Its heart-health benefits are listedtiom
diabetes has been associated with the vitamin BJAmerican Heart Association website

deficiency, characterized by a significant decrease (http://www.heart.org/ and are motivated by serious

the plasma thiamine concentration and in the dgtivi and extensive studies in specialized magazinegthost
and expression of the transketolase from theby the association [14].

glomerular tissue. Patients with type 1 and 2 debe

show a similar decrease in the plasma thiamind leve 5. Conclusions

[4,5].

Vitamin B2 is essential in many cellular The newly obtained bakery product definitely
processes, playing a key role in the metabolism Ofayors the digestion of food and significantly
carbohydrates, lipids, ketone bodies and proteinsimproves the intestinal transit. This fact was
Moreover, it is involved in the hemoglobin syntsesi  confirmed by most of the patients included in this
the process of sight and growth of young organismsstudy, even by those who had had chronic
Even since 1986, experiments on laboratory a”imal%onstipation for years, who mentioned they had

with induced diabetes have proved that the diseas@gticed a constant and significant improvemenhin t
dramatically reduces the activity of three FAD- jhtestinal transit.

dependent ~ enzymes: erythrocyte  glutathione As compared with normal bread consumption,
reductase, hepatic glutathione reductase and kepatino patients said they could eat this bread nogmall

succinate dehydrogenase. The activity of all ena/me \yith no restriction (150 g/day), without any hypm-
was normalized after administration of insulin or hyperglycemic episodes.
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Throughout this study, the patients noted theylevels. We must however mention the fact that this
have not gained more than 1-2 kg, taking intostudy overlapped with the winter holidays, during
consideration the fact that the study overlappeth wi which it is known that pork is predominantly
the winter holidays. consumed.

The percentage of those excluded from the There is a remark that we want to make
two groups, 25% for group | and 20% for group dl, i regarding this study: the values of parameters
a significant one, since they expressed their @ster observed in this study may change due to the daily
and willingness of cooperation in this study and diet. Even though all patients received instruction
consented in writing. regarding the type of diet, we had no way to cdntro

Distribution by age decades, both of patientsthis; moreover, many of them mentioned that they
in group | and in group Il, showed a preponderasfce had food excess on the occasion of the winter
diabetes after the age of 50, with an average &ge cholidays. We consider that, provided we could have
53.46 years for group | and 59.5 years for group Il properly monitored the diet and medication of all

The global statistical study of the 6 biological patients in the two groups, the results could Hzeen
parameters observed in group |, at the beginning oMmore favorable for patients in group I. However, in
the study, showed p <0.0001, Friedman index oforder to do this, hospitalization of all these pats
109.3, Bartlett's index = 276.5, noting that allues  would have been required, which was actually
of the six biological parameters were measured. impossible.

The global statistical study of the 6 biological
parameters observed in group |, at the end of thRefer ences
study, showed p <0.0001, Friedman index of 97.73,l

] ) . AHA Journals— www.ahajournals.org;
Bartlett's index = 255.5, noting that only 153 ofit 2. American Heart Association Web site — http://wwvaterg;

. . . 3. M.T. Johnstone si A.Veves, Diabetes and cardiovascular
156 values of the six biological parameters wer€disease. Second Edition, Humana Press, 2005;

4. N. Rabbani. s.a., High-dose thiamine therapy for patients with

measured. type 2 diabetes and microalbuminuria: a randomidedble-blind

L . . lacebo-controlled pilot study, Diabetologia, 20 2): 208-

The global statistical study of the 6 biological 212. P Y 9 = @

5. JA. Maassen, s.a., Mitochondrial Diabetes. Molecular
Mechanisms and Clinical Presentation, Diabetes4263 (S1):

e — S103-S109;
< = ;
the study, showed p <0.0001, Bartlett's index =325 6. A.S. Reddi, Riboflavin nutritional status and flavoprotein

noting that 125 out of 144 values of the six biddad ;:gzymes in streptozotocin-diabetic rats, BBA, 19882 (1): 71-

parameters were measured. 7. A. Arnoldi, Functional foods, cardiovascular disease, and
diabetes, CRC Press, 2004;

The global statistical study of the 6 biological 8. N. Apelt, s.a., ACP1 genotype, glutathione reductase activity,

. and riboflavin uptake affect cardiovascular risk tine obese,

parameters observed in group Il, at the end of thavetabolism. Clinical and Experimental, 2009; 58)(1115-1423;
. . 9. A.V. Lakshmi, Riboflavin metabolism--relevance to human

study, showed p <0.0001, Friedman index of 97.73,,utrition, Indian J. Med. Res., 1998; (108): 182:19

. . 10. A. Nissenkorn, Multiple presentation of mitochondrial
Bartlett's index = 211.2, noting that only 127 ofit  isorders, Arch. Dis. Ch”d'plggs';; (81): 209-214
11. Cervantes-Laurean, Modern Nutritionin Health and Disease
ed. by Shils M. E., Olson J. A., Shike M., RossC A.Baltimore,
Williams & Wilkins, 1999, pg. 401-411;
12. M.B. Elam, Effect of Niacin on Lipid and Lipoprotein Levels
As a general conclusion, all parametersand Glycemic Control in Patients With Diabetes dtetipheral
Arterial Disease, The ADMIT Study: A RandomizedalriJAMA,
observed in this study had a much more favorablg2000; 284 (10): 1263-1270;
13. M. Navab, HDL as a Biomarker, Potential Therapeutic Target,
evolution for patients in group |, who consumedsthe and Therapy, Diabetes, 2009; 58 (12): 2711-2717;
. . 14. B.J. Wu, Evidence That Niacin Inhibits Acute Vascular
bakery products. Their values substantially de@®as Inflammation and Improves Endothelial Dysfunctioniépendent of

Changes in Plasma Lipids, Arterioscler. Thromb. ¢/d&iol., 2010;
at the end of the study, except for the cholesteroksg): 968 — 975;

parameters observed in group Il, at the beginning o

144 values of the six biological parameters were

measured.
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