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The oral glucose tolerance test is useful for thierd@nation of insulin
receptors sensitivity to an excess of glucose éenhbalthy animal. The
test was carried out using mice with normal part@danction and the
plant extracts was made from very rarely studiedniplspecies:
Tragopogon pratensis, Dorycnium pentaphyllum subsp herbaceum,
Acanthus balcanicus, Tamarix ramosissima, Carduus acanthoides,
taking as a reference the proven antihyperglycesfiect of tincture of
Vaccinium myrtillus. After oral administration of glucose (2g/kg) in
previously untreated mice, we observed an increaggasma glucose
within 30 minutes of TTGO administration, reachagnaximum of 60
minutes, with glycemic values progressively dedreaso 90 minutes
and 120 minutes. The obtained average blood sumasl lto 120
minutes is considerably increased compared torthialimean before
oral administration of glucose. Following testimge established for the
tinctures studied the optimum concentration at Wwiiee most powerful
antihyperglycemic effect and 200 mg / kg respetjivier tincture
Dorycnii pentaphylli herba and 150 mg/kg for tincture$amaricis
ramosissimae folium et flos, Tragoponis pratensis folium, Cardui
acanthoiditis folium, Acanthi balcanici herba and Myrtilli fructus. After
the test we concluded that all plant extracts hamewn anti-
hyperglycaemic capacity, the groups 1I-VIl bloodighse level treated
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INTRODUCTION pregnant women with a history of

The oral glucose tolerance test is a
dynamic test, which is recommended to be
performed when the patient has blood
glucose levels higher than 125 mg Y. di is
also recommended to perform the test in
patients with a history of hereditary diabetes,
obesity, hypertension, dyslipidemia, chronic
pancreatic disease, persistent glycosuria or

heredocolateral diabetes mellitus

Interpreting the oral glucose tolerance
test involves measuring plasma glucose at
time intervals from oral glucose
administration. A blood glucose level below
140 mg / dl reveals a normal pancreatic
function, while values above 200 mg / di
confirm the diagnosis of diabetés

45 | Page
Download the article from www.medrech.com




Maria V. R, Med. Res. Chronicles., 6(1), 45-49 | 2019

The test was carried out using mice with
normal pancreatic function and the plant
extracts originated from very rarely studied
plant species: Tragopogon pratensis,
Dorycnium pentaphyllum subsp herbaceum,
Acanthus balcanicus, Tamarix ramosissima,
Carduus acanthoides, taking as a reference
the proven antihyperglycemic effect of
tincture of Vaccinium myrtillus®. In this
experiment, we proposed to evaluate the
potential antihyperglycemic effect and to
determine the effective doses for the plant
extracts studied using the oral glucose
tolerance test.

MATERIAL AND METHOD

The plant products to be tested were
harvested from species from the Botanical
Garden of the University of Craiova during
April-June. Vegetable products were used in
the form of tinctures, obtained by simple
percolation, in a plant / solvent ratio (ethanol
700) of 1. 5 (F.R.X.). The test sample of
each tested tincture is found in the
Pharmacognosy Laboratory Collection of
the Faculty of Pharmacy in Craiova

The animals were kept during the
experiment in  polypropylene  cages
containing sawdust as a litter, in a well-
ventilated room. In each box, we assigned an
experimental group consisting of nine mice,
which were kept under standard laboratory
conditions: 24-28 ° C, 60-70% relative
humidity, 12 hours light / dark alternation.
The animals were 12 hour fasting before the
experiment, having free access to the water.

The experiment was performed on
seven groups, in the first group (control)
three mice were studied, in groups IlI-VII,
nine mice for each, Swiss albino, adults with
normal pancreatic function. Groups II-VII
were each divided into three subgroups of
three micé

In the experiment, we used two control
groups: group |, consisting of normal
pancreatic non-medicated mice, receiving
distilled water through gavage, and group
VII, which received gavage from a plant
extract from Vaccinium myrtillus, product
recognized for antihyperglycemic effetts

Groups [I-VII, received by gavage a
plant extract to be analyzed. Each subgroup
of mice in each group received the same
plant extract by gavage, but in increasing
amounts (100mg / kg, 150mg / kg, 200mg /
kg) dissolved in 0.3ml distilled water.

Tinctures were given to laboratory
animals half an hour before glucose gavage
(2 g / kg). The animals received a single
dose of vegetal tincture taken in the study.
The test was conducted according to the
protocol developed by Du Vigneaud and
Kaar in 1925, over a single day

In each group the subgroups were
marked with batch number and subgroup
number (eg I.1) followed by the name of the
plant species and the administered dose.

The groups had the following structure:
Group | (control) - received 0.3 ml of
distilled water through gavage
Group Il - consisting of 3 subgroups of 3
mice, receivedDorycnii pentaphylli herba
tincturein different doses (100 mg / kg, 150
mg / kg, 200 mg / kg) through gavage.
Group Il - consisting of 3 subgroups of 3
mice, received Tamaricis ramosissimae
folium et flos tincture at different doses
(100mg / kg, 150mg / kg, 200mg / kg).
Group IV - consisting of 3 subgroups of 3
mice, receivedlragoponis pratensis folium
in different doses (100mg / kg, 150mg / kg,
200mg / kq).

Group V - consisting of 3 subgroups of 3
mice, receivedCardui acanthoiditis folium

in different doses (100mg / kg, 150mg / kg,
200mg / kQ).

Group VI - consisting of 3 subgroups of 3
mice, receivedAcanthi balcanici herba in
different doses (100mg / kg, 150mg / kg,
200mg / kg).

Group VII - consisting of 3 subgroups of 3
mice, receivedMyrtilli fructus tincture at
different doses (100mg / kg, 150mg / kg,
200mg / kg) used as reference group,
Myrtilli  fructus being known as an
antihyperglycemic plant extract.

The blood glucose level of the
animals was determined on fasting and one
hour after the distilled water was
administrated for group | and respectively
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tinctures for groups II-VII. After glucose The data were statistically evaluated
administration, we determined blood glucose using the Two Sample t-test. Differences
level at 30, 60, 90, 120 minutes. Blood was between the measured parameter values
collested from the tail vein, blood glucose were interpreted as statistically significant if
level being determined using an eBensensor the significance level p <0.05. P values
glucometer. For oral administration of the much lower than 0.0001 denote very

studied tinctures, we used an intragastric significant differences between batches
tube.
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RESULTS
Table 1 The mean plasma glucose levels in the OGTT
Blood glucose | 5517 Blood glucose level (mg/di)
1 h after
Groups Blood sugar )
. tinctures
a jeun (mg/dl) administration 30 min 60 min 90 min 120 min
(mg/dl)
Group | 82,00 +£1,91 81,50 + 3,16 172,00 + 3,65 183,502+ 4, 160,50 + 3,10 151,00 + 1,82
Group 1.1 82,00 + 2,58 80,25 + 2,98 160,25 + 3,3( 170,755 4, 150,75 + 3,77 143,25+ 2,21
1.2 79,25+ 2,21 80,00 + 4,08 156,50 + 2,08 167,25303, 148,50 + 2,64 140,25 + 2,21
1.3 81,25+1,70 80,50 + 2,88 150,50 + 3,51 161,75403, 143,75+ 2,21 133,75 + 3,86
Group 111.1 86,25 + 3,59 86,75 + 3,30 159,00 * 4,08 175,50382, 151,75 + 3,77 145,00 + 2,58
1.2 83,50+ 1,91 81,25 + 2,62 150,25 + 3,86 160,504 3, 142,75 + 3,30 132,75 + 3,86
1.3 76,50 + 1,29 77,00 £ 0,81 158,50 + 3,69 173,75863, 153,75 + 3,86 142,25 + 3,50
Group IV.1 83,25 +2,21 81,75+ 2,75 165,75 + 2,75 173,25303, 155,00 + 4,08 144,75+ 1,70
V.2 76,50 + 2,08 75,00 £ 1,63 162,50 + 2,38 172,25485, 156,25 + 3,20 144,25 + 2,62
V.3 80,00 £ 2,16 79,25 + 2,62 159,75 + 3,2( 169,001b61, 155,75 + 2,21 144,00 + 1,82
Group V.1 75,50 + 2,64 76,25 + 1,50 165,25 + 2,21 175,75062, 157,75 + 0,95 146,50 + 1,29
V.2 83,25 + 3,30 81,50 + 3,00 152,00 + 2,16 163,00821, 141,25+ 2,21 132,00 + 0,81
V.3 85,75 + 3,09 85,50 + 2,38 164,25 + 4,19 175,50882, 159,00 + 2,94 145,25+ 2,21
Group VI.1 80,00 + 2,16 78,50 + 2,08 159,25 + 3,86 175,25762, 148,50 + 3,51 138,50 + 3,51
VI.2 76,50 + 2,08 75,75 + 3,30 149,25 + 2,5( 157,50082, 139,75 + 5,31 128,00 + 2,58
VI.3 83,50 + 2,38 83,00 + 3,37 160,50 + 3,51 170,755t 3, 150,25 + 2,97 132,50 + 3,70
Group VII.1 78,25 + 2,98 77,50 + 3,87 168,00 + 2,58 178,25303, 156,75+ 1,70 146,00 + 1,82
VII.2 75,50 + 2,38 75,25 £1,71 163,00 + 2,58 173,25%3,8 152,50 + 3,11 143,75 +3,20
VII.3 77,33 +2,08 77,00 + 2,16 167,00 + 1,83 177,75503, 155,50 + 2,65 145,00 + 2,94
OGTT - oral glucose tolerance test
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DISCUSSIONS
Testing was performed using mice with
normal pancreatic function, the

antihyperglycaemic effect of plant extracts
being due to the following mechanisms:
blocking glucose uptake, increasing glucose
tissue sensitivity, increasing the rate of
synthesis and insulin  secretion or
insulinomimetic effecf.

Increased doses of tinctures (100 mg /
kg, 150 mg / kg, 200 mg / kg) in the oral

glucose tolerance test, help wus to
determining the effective dose. (Table 1)

Following the experiment, we noticed
that the therapeutically effective dose is 200
mg / kg for tinctureDorycnii pentaphylli
herba and 150 mg/kg for tincturé&amaricis
ramosissimae folium et flos, Tragoponis
pratensis folium, Cardui acanthoiditis
folium, Acanthi balcanici herba si Myrtilli
fructus. The administration of plant extracts
at these concentrations had the most potent
antihyperglycemic effect.

200.00 -
180.00
160.00 4
140.00
120,00 +
100.00 -
50,00 +
600D -
a0.00
20.00
0.00

1 I m w W

m Fating blood glucose

EBiood glucose level at 1 hour after
tincture admininistration (mg/dl}

= OGTT [mg/di} 30 min

= DGTT {mg/dl} &0 min

= OGETT {mg/dl) 30 min

= OGTT [mg/dl} 120 min
I

extracts

Figure 1 Average blood glucose level for groups treated witheffective dose of plant

The mice of group | showed the highest
mean blood glucose values of all the groups
tested, at 60 and 120 minutes being 183.50 +
4.2 mg / dl, respectively 151.00 £ 1.82 mg /
dl. In the case of group I, the most
pronounced increase in the mean plasma
glucose level was observed, with a
maximum of 60 minutes (increase by
123.7% compared to baseline).

Within the TTGO, the mean plasma
blood glucose levels for the II-VII groups
treated with the plant extracts to be tested
are lower at all time intervals (30, 60, 90,
120 minutes) compared to the mean blood
glucose values obtained for the group I.
Exposure was performed in descending
order of antihyperglycemic therapeutic
efficacy.

Tragoponis pratensis folium tincture
(150 mg / kg) has anti-hyperglycaemic

potential seen during OGTT (60 minutes),
the mean blood glucose of the treated
animals being 172.25 + 5.43 mg / dI,
significantly lower than group | (183.50 *
4.2 mg / dl, p0,016964736) and sensibly
equal to control group VII (173.25 = 3.87
mg / dl; p<0.774435335). At 120 minutes
after the administration of oral glucose,
group treated withTragoponis pratensis
folium has mean blood glucose values of
144.25 + 2.62 mg / dl, lower compared to
group | (151.00 = 182 mg [/ dI
p<0.005581652) and comparable to batch
VIl (14375 + 320 mg [/ dL;
p<0.005581652).

Muyrtilli fructus tincture limits induced
hyperglycaemia, with mean blood glucose
levels of 173.25 + 3.87 mg / dL at 60
minutes and 143.75 = 3.20 mg / dL at 120
minutes, lower compared to group | (183.50
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+ 4.2; p<0,011485417at 60 minutes),
(151.00 + 1.82; $0,007674929, 120
minutes), but higher than in groups IlI-VI.
(Figure 1)

By performing the TTGO and using
statistical analysis, we can conclude that the
tincture of Tragoponis pratensis folium has
antihyperglycemic potential similar to
Myrtilli fructus tincture.

Dorycnii pentaphylli herba tincture has
antihyperglycemic efficacy superior to
Myrtilli fructus tincture, the animals treated
with it having mean blood glucose levels of
161.75 + 3.40 mg / dl at 60 minutes and
133.75 £ 3.86 mg / dl at 120 minutes.

The mice from group II, who received
the tincture Dorycnii pentaphylli herba,
showed glycemic values significantly low at
60 minutes (161.75 + 3.40 mg / dl) versus
group | (18350 + 42 mg [/ dI,
p<0,000197478) and group VIl (173.25 +
3.87 mg / dl, p0,011485417) and 120
minutes (133.75 £ 3.86 mg / dl) versus of lot
| (151.00 + 1.82 mg / dl, §9,000193079)
and group VII (143.75 = 3.20 mg / dI,
p<0,007674929)(Figure 1).

Tamaricis ramosissmae folium et flos
tincture has antihyperglycemic properties
superior to those offragoponis pratensis
folium, Myrtilli fructus, Dorycnii pentaphylli
herba, the animals treated with it had mean
60-minute blood glucose values of 160.50 +
3.51 mg / dl and at 120 minutes of 132.75 +
3.86 mg / dl. ForTamaricis ramosissimae
folium et flos in the TTGO, we observed at
60 minutes (160.50 + 3.51 mg / dl) glycemic
values significantly lower compared to
group | (18350 £+ 42 mg [/ d
p<0,000155222) and group VIl (173.25
3.87 mg / dl, p0,011485417), and at 120
minutes (132.75 = 3.86 mg / dl) potentially
greater anti-hyperglycaemia than group |
(151.00 = 1.82 mg / dI,9,000140993) and
group VII (143.75 + 3.20 mg / dl,
p<0,007674929)(Figure 1)

Cardui acanthoitidis folium tincture has
notable therapeutic efficacy, limiting the
induced hyperglycemia, the mice treated
with it having mean blood glucose values at
60 and 120 minutes (163.00 + 1.82 mg / dI

and 132.00 + 0.81 mg / dl) compared to
mice treated withTamaricis ramosissimae
folium et flos (160.50 + 3.51 mg / dl and
132.75 £ 3.86 mg / dl respectively).

Also, Cardui acanthoiditis folium
tincture showed average blood glucose
values at 60 minutes significantly lower than
group | (p<0,000108839) and group VII
(p<0,003004778), and at 120 minutes than
group | (p<0,000400498) and group VII
(p<0,000388337)(Figure 1)

Acanthi balcanici herba tincture had the
lowest mean plasma glucose values, having
the most antihyperglycemic effect among
the test tinctures.

Acanthi balcanici herba tincture has
antihyperglycaemic therapeutic efficacy,
mice treated with it have mean blood
glucose values at 60 and 120 minutes
(157.50 £ 2.08 mg / dl and 128.00 £ 2.58 mg
/ dl respectively) lower comparative with the
mice treated with Cardui acanthoiditis
folium. In OGTT we obtained lower blood
glucose values for mice treated wibanthi
balcanici herba tincture at 60 minutes
(157.50 = 2.08 mg / dl) compared to group |
(183.50 + 4.2 mg / dl ,0,000225185) and
group VII (173.25 + 3.87 mg [/ dI,
p<0,000369002) and 120 minutes (128.00 £
2.58 mg / dl) versus group | (151.00 = 1.82
mg / dl, p<0,000848052) and group VII
(143.75 £ 3.20 mg / dl, 49,000258952).
(Figure 1)

CONCLUSIONS
1. The oral glucose tolerance test is used to

determine the sensitivity of insulin receptors
to an excess of glucose in the healthy
animal.

. Administering the tinctures one hour before

performing the oral glucose tolerance test
assesses their potential to improve or alter
glucose tolerance.

. After oral administration of glucose (2g/kQg)

in previously untreated mice, we observed
an increase in plasma glucose within 30
minutes of TTGO administration, reaching a
maximum of 60 minutes, with glycemic

values progressively decreasing to 90
minutes and 120 minutes. The obtained
average blood sugar level to 120 minutes is
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considerably increased compared to the
initial mean before oral administration of
glucose.

. Following testing, we established for the

tinctures studied the optimum concentration
at which the most powerful
antihyperglycemic effect and 200 mg / kg
respectively  for  tincture Dorycnii
pentaphylli herba and 150 mg/kg for
tinctures Tamaricis ramosissimae folium et
flos, Tragoponis pratensis folium, Cardui
acanthoiditis folium, Acanthi balcanici
herba andMyrtilli fructus.

. In the OGTT all plant extracts have shown

anti-hyperglycaemic capacity, the groups II-
VII blood glucose level treated with tincture
being reduced in comparison with group I.

Comparative  with Myrtilli  fructus,
Tragoponis pratensis folium tincture has
similar hypoglycaemic efficacy, while
Cardui  acanthoiditis  folium,  Acanthi
balcanici herba, Tamaricis ramosissimae
folium et flos and Dorycnii pentaphylli
herba have superior efficacy.

. Acanthi balcanici herba tincture 150 mg /

kg of has the strongest antihyperglycemic
effect comparative with the other extracts
tested, observed at all time intervals in the
oral glucose tolerance test (30, 60, 90, 120
minutes).

. Tinctures were administered as pretreatment,

one hour prior to TTGO initiation, their

possible antihyperglycemic mechanisms
targeting:  blocking  glucose  uptake,
increasing glucose tissue sensitivity,

increasing the®® of synthesis and insulin
secretion or insulinomimetic effect.

REFERENCES

1.

Institute for Quality and Efficiency in Health
Care. "Glucose tolerance test. how does it
work exactly?". Informed Health Online.
Institute for Quality and Efficiency in Health
Care. Retrieved 22 June 2013.

. DeFronzo RA, AbdulGhani M, Assessment

and treatment of cardiovascular risk in
prediabetes: impaired glucose tolerance and

. Rout

. Popescu

impaired fasting glucose, American Journal
of Cardiology., 108, 3B-24B, 2011.

. Alssema M., Nijpels G., Bouter L. M., et al,

Predicting diabetes: performance of six
diabetes risk questionnaires in the Hoorn
Study Diabetologia (2007) 50:[Suppll] S1-
S538 S 7, 2007.

. Sedigheh A, Mahmood R, Amirhossein S,

Anti-hyperglycemic and anti-hyperlipidemic
effects of Vaccinium myrtillus fruit in
experimentally induced diabetes
(antidiabetic effect ofVaccinium myrtillus
fruit), J Sci Food Agric, 96, 2016, p. 764—
768.

. Varut, RM, Rotaru, LT, GC-MS, HPLC,

TLC of Dorycnium herbaceum Tincture
Species and Synergistic / Antagonist Effect
Testing in Combination with Antibiotics,
REV.CHIM., 68, nr. 2, 2017, p. 228-231.

. Popescu F., Popescu, RM, Berbecaru-lovan,

A, Evaluation of hypoglycemic and

hypolipidemic effect of some vegetal

extracts, using mice with streptozotocin -
experimentally induced diabetes, Current
Health Sciences Journal, 40, nr. 2, 2014, 52-
58.

. Varut, RM, Gird, CE, Rotar, LT, Varut,

MC CG Pisoschi, Evaluation of Polyphenol
and Flavonoid Profiles and the Antioxidant
Effect of Carduus Acanthoides
Hydroalcoholic Extract Compared with
Vaccinium Myrtillus in an Animal Model of
Diabetes Mellitus, Pharmaceutical
Chemistry Journal, 51, nr. 12, 2018, p.
1088-1095.

S.P, Kar D.M., Mandal P.K.,
Hypoglycaemic activity of aerial parts of
Argemine Mexicana L. in experimental rat
models, 3, nr. 5, 2011, p. 535-540.

RM, Cercai experimentale
asupra unor plante cu  poth
hipoglicemiant, 2014.

Fatemeh H, Manizheh Ki, Aditya A,
Modulation of Glucose Transporter Protein
by Dietary Flavonoids in Type 2 Diabetes
Mellitus, Int J Biol Sci., 11, nr. 5, 2015, p.
508-524

3|Page
Download the article from www.medrech.com




