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Introduction
Thunbergia laurifolia Lindl. is a large woody

climber belonging to the Family Acanthaceae1 includ-
ing Thunbergiaceae.2  Its leaves are ovate or oblong-
lanceolate, almost entire repand-toothed, more or less
glossy.  Inflorescences as a raceme are pendulous in
the axil of leaves.  The flowers are large, about 5-8 cm

in diameter, and pale blue in color.  Capsules are 1.5
cm wide, with beaks up to 3 cm long.1  The plants
are common in tropical and mixed forest throughout
the country, often cultivated as an ornamental plant
or trained over walls or trellises.  This plant has many
local names in Thai such as rang chuet, rang yen or
nam nong.3  The leaves and stems of T. laurifolia are
used as a detoxifying agent in cases of poisoning and
also as an antipyretic in Thai traditional medicine.4

Phytochemical constituents of T. laurifolia leaves are
phenolic, carotenoid and chlorophyll compounds, be-
sides caffeic acid and apigenin are found to be major

Abstract
Thunbergia laurifolia Lindl., or rang chuet, is a medicinal plant that is used for the treatment of poison-

ing with toxic substances.  However, the toxicological data for this plant are not complete.  Therefore, a chronic
toxicity study of rang chuet extract (TLE) was undertaken in six groups of Wistar rats.  The control group
(group 1) was given 10 ml/kg of distilled water per day orally.  The five experimental groups (groups 2-6) were
orally administered TLE at doses of 20, 200, 1,000, 2,000 and 2,000 mg/kg/day for six months, respectively,
which were equivalent to 1, 10, 50, and 100 times the therapeutic dose.  Group 6 (2000R) was added to the
study recovery group after 14 days of TLE discontinuation.  The results revealed that TLE did not affect the
body weight, food consumption, behavior or general health of the animals.  TLE did not produce cumulative
toxic signs and fatal effects.  Male rats receiving TLE at the dose of 2,000 mg/kg/day and the 2000R group had
a significant decrease in RBCs, including a significant difference in red cell indices, but these were within the
normal range.  Female rats receiving TLE at doses of 1,000 and 2,000 mg/kg/day showed significant increases
in WBCs.  Both sexes of the rats treated with 2,000 mg/kg of TLE had a significant increase in bilirubin levels;
however, these were within the normal range.  TLE did not produce any histological alterations of the visceral
organs in any group of rats.   However, the results suggest that hematological and clinical chemistry values
should be monitored during prolonged use of TLE.
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constituents in T. laurifolia aqueous extract.5

The water extract of T. laurifolia has been
demonstrated to reduce cholinergic effects and de-
crease mortality in rats treated with folidol, an orga-
nophosphate insecticide.6  Tea from the leaves of this
plant has also been shown to effectively reduce in-
secticide residue levels in the blood circulation of ag-
riculturists.7  Pramyoththin et al. reported that the
aqueous extract of T. laurifolia leaves was found to
possess hepatoprotective activity against ethanol-in-
duced liver injury both in vitro and in vivo.8  The
above-mentioned reports suggest that rang chuet has
the potential to be used as an herbal detoxifying agent.
However, little toxicological data, especially in labo-
ratory animals, have been reported.  A 28-day re-
peated dose toxicity study of the T. laurifolia aqueous
extract at an oral dose of 500mg/kg revealed that the
extract did not cause any histological changes of the
organs; however, it may affect some hematological
values and kidney weights.9  In this study, we inves-
tigated the chronic toxicity of T. laurifolia water ex-
tract in rats in order to obtain more toxicological in-
formation to assure the safety of this plant.

Materials and Methods

Preparation of Thunbergia laurifolia extract
Leaves of Thunbergia laurifolia Lindl. (Acan-

thaceae) were collected from a cultivated area in
Pitsanulok Province, Thailand. A voucher specimen
(Bansiddhi 45-11) was deposited at the Botanical Labo-
ratory, Medicinal Plant Research Institute, Nonthaburi
Province. The botanical identification was determined
by following the description of Backer and Bakhuizen1

and compared with authentic specimens (Lakshna-
kara 1368) at the Bangkok herbarium (BK), Depart-
ment of Agriculture, Ministry of Agriculture and Co-
operatives, Bangkok, Thailand.

The leaves of Thunbergia laurifolia were first
washed, then dried in a hot-air oven at 40˚C and
pulverized into coarse powder. Three hundred grams
of T. laurifolia powder were extracted with 300 ml of
distilled water by reflux method twice, each for 2
hours.  The filtrate was evaporated at low pressure

using a rotary evaporator to obtain dried extract at a
yield of 23.283 percent (w/w).  Prior to dosing in ani-
mals, the dried extract of T. laurifolia (TLE) was then
dissolved in distilled water and adjusted to the de-
sired concentrations for toxicity study.

Laboratory animals
Ninety male Wistar rats weighing 200-220 g and

an equal number of female rats weighing 170-190 g
were purchased from the National Laboratory
Animal Center, Mahidol University, Nakhon Pathom
Province and used in this study.  The animals were
housed in a hygienic conventional animal room of
the laboratory animal center, Department of Medical
Sciences, where the environment of the room was
maintained at 25±1˚C with 60 percent humidity and
12 hours of a light-dark cycle.  Prior to the chronic
toxicity study, the animals were acclimatized in that
environment for two weeks and they were reared on
a commercially pelleted diet and clean water provided
ad lib.  This study was approved by the Institutional
Animal Care and Use Committee, Department of Medi-
cal Sciences.

Chronic toxicity study
 Wistar rats were randomly divided into five

groups of 15 animals/sex each.  Group 1 received 10
ml/kg per day of distilled water. Groups 2 to 6 were
orally administered a solution of TLE at doses of 20,
200, 1000, 2000 and 2000 mg/kg/day respectively, for
six months, which were equivalent to 1, 10, 50 and
100 times the therapeutic dose (5 grams of dried T.
laurifolia powder/day/person).  After the six-month
period of TLE treatment, only Group 6 (2000R) was
reared for two more weeks without TLE administra-
tion in order to observe the recovery or delayed ef-
fects of the extract.  During the period of the experi-
ment, body weight and food consumption were re-
corded weekly and the rats were closely observed for
general appearance, behavior and signs of abnormal-
ity.  At the end of the 180-day treatment period, the
animals were fasted for 16 hours before being sacri-
ficed with diethyl ether inhalation.  Laparotomy was
performed and blood samples were collected from the
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inferior vena cava of each animal for analyzing hema-
tological and clinical chemistry values by using the
automatic hematological analyzer Cell Dyn®3500 and
the automatic chemistry analyzer Hitachi®912, respec-
tively. The hematological parameters examined were
hematocrit (Hct), erythrocytes (RBCs), hemoglobin,
mean cell volume (MCV), mean cell hemoglobin (MCH),
mean cell hemoglobin concentration (MCHC), white
blood cells (WBC), neutrophils, eosinophils, lympho-
cytes, monocytes, basophils and platelets.  The clini-
cal chemistry parameters measured were alkaline
phosphatase (ALP), alanine transminase (ALT), as-
partate transminase (AST), total protein, albumin, bi-
lirubin, blood urea nitrogen (BUN), creatinine, glu-
cose, uric acid, triglyceride, cholesterol, sodium, po-
tassium and chloride ion.  Necropsy was then per-
formed to determine the gross lesions of various vis-
ceral organs.  Brain, heart, lung, liver, kidney, stom-
ach, spleen, testis, uterus and adrenal glands were
weighed by using a Mettler Toledo® PB 153 balance.
The organ weights were calculated into relative or-
gan weights (g/100g body weight).  The visceral or-
gans were then preserved in 10 percent buffered for-

malin and subsequently subjected to histological pro-
cess for preparing tissue slides stained with hema-
toxylin and eosin (H&E).  Tissue slides were histo-
pathologically examined by a veterinary pathologist.

Statistical data analysis
Body weight, food intake, relative organ weight,

hematological and clinical chemistry values were sta-
tistically analyzed using the SPSS program (version
11.0).  One-way ANOVA was performed and the data
were tested for homogeneity of variance by Levene
test.  Bonferroni test was used in cases of equal vari-
ance, whereas Dunnetteûs T3 test was applied for
unequal variance in multiple comparisons.  The inci-
dence of histopathological lesions was analyzed by
Fisherûs exact test and the statistical significance of
all data was set at p < 0.05.

Results

Effects on body weight, food consumption and
physical appearance

The average body weight and food consump-

Table 1 Body weight (g) and percentage relative organ weight of male rats receiving Thunbergia laurifolia extract for 6 months

Dose of Thunbergia laurifolia extract (mg/kg/day)
Parameters Control 20 200 1000 2000 2000R

N= 15 N = 15 N = 15 N = 15 N = 15 N = 15

Initial body weight 222.48 ±14.77 221.19 ± 9.65 222.93 ±15.33 223.29 ±14.03 226.95 ±16.40 223.90 ± 11.28

Final body weight 576.89 ±73.73 562.50 ± 50.93 554.41 ±51.48 559.43 ±62.27 568.29 ±67.96 553.25 ± 46.03

Brain 0.38 ± 0.05 0.39 ± 0.03 0.39 ± 0.02 0.39 ± 0.04 0.38 ± 0.04 0.38 ± 0.03

Heart 0.25 ± 0.02 0.24 ± 0.02 0.24 ± 0.02 0.24 ± 0.02 0.23 ± 0.03 0.24 ± 0.03

Lung 0.28 ± 0.03 0.30 ± 0.04 0.29 ± 0.02 0.29 ± 0.03 0.28 ± 0.03 0.30 ± 0.03

Liver 2.23 ± 0.14 2.30 ± 0.20 2.25 ± 0.17 2.31 ± 0.17 2.41 ± 0.16 2.35 ± 0.19

Stomach 0.37 ± 0.04 0.39 ± 0.04 0.37 ± 0.03 0.38 ± 0.04 0.39 ± 0.04 0.37 ± 0.04

Spleen 0.16 ± 0.02 0.17 ± 0.02 0.17 ± 0.02 0.17 ± 0.02 0.18 ± 0.02* 0.17 ± 0.01

Right kidney 0.21 ± 0.02 0.21 ± 0.01 0.22 ± 0.02 0.23 ± 0.01 0.24 ± 0.01* 0.23 ± 0.02

Left kidney 0.20 ± 0.02 0.20 ± 0.01 0.21 ± 0.02 0.22 ± 0.02 0.23 ± 0.01* 0.22 ± 0.02*

Right testis 0.52 ± 0.04 0.54 ± 0.07 0.51 ± 0.10 0.51 ± 0.12 0.49 ± 0.06 0.53 ± 0.06

Left testis 0.53 ± 0.04 0.54 ± 0.07 0.52 ± 0.09 0.50 ± 0.14 0.51 ± 0.08 0.53 ± 0.06

Right adrenal 0.005± 0.001 0.006± 0.001 0.006± 0.001 0.005± 0.001 0.005± 0.001 0.006± 0.001

Left adrenal 0.006± 0.001 0.006± 0.001 0.006± 0.001 0.006± 0.001 0.006± 0.001 0.006± 0.001

Bladder 0.036± 0.013 0.036± 0.007 0.037± 0.011 0.031± 0.003 0.033± 0.006 0.029± 0.006

 Note : The values are expressed as mean ±±±±± SD.

*Significantly different from the control group (p<0.05).
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Table 2  Body weight (g) and percentage relative organ weight of female rats receiving Thunbergia laurifolia extract for 6 months

Dose of Thunbergia laurifolia extract (mg/kg /day)

Parameters Control 20 200 1000 2000 2000R

N = 15 N = 15 N = 15 N = 15 N = 15 N = 15

Initial body weight 175.13 ± 8.41 175.31 ± 5.30 173.66 ± 9.83 175.51 ± 7.86 178.39 ±11.80 172.41 ± 9.95

Final body weight 313.39 ±26.00 327.75 ± 30.93 315.03 ±24.96 33.85 ±29.48 32.25 ±35.92 311.44 ± 34.77

Brain 0.65 ± 0.05 0.63 ± 0.07 0.65 ± 0.06 0.65 ± 0.05 0.63 ± 0.07 0.64 ± 0.06

Heart 0.30 ± 0.03 0.29 ± 0.03 0.29 ± 0.03 0.28 ± 0.02 0.29 ± 0.03 0.28 ± 0.02

Lung 0.40 ± 0.03 0.41 ± 0.06 0.41 ± 0.04 0.40 ± 0.04 0.41 ± 0.04 0.42 ± 0.05

Liver 2.32 ± 0.14 2.28 ± 0.20 2.33 ± 0.17 2.35 ± 0.17 2.49 ± 0.16 2.46 ± 0.19

Stomach 0.53 ± 0.07 0.49 ± 0.07 0.50 ± 0.05 0.51 ± 0.06 0.53 ± 0.07 0.52 ± 0.07

Spleen 0.21 ± 0.02 0.21 ± 0.04 0.21 ± 0.04 0.22 ± 0.02 0.24 ± 0.03 0.21 ± 0.02

Right kidney 0.25 ± 0.02 0.25 ± 0.02 0.25 ± 0.02 0.27 ± 0.02 0.27 ± 0.03* 0.27 ± 0.02

Left kidney 0.24 ± 0.02 0.23 ± 0.03 0.24 ± 0.02 0.25 ± 0.02 0.27 ± 0.03* 0.25 ± 0.02

Right adrenal 0.012 ± 0.001 0.012 ± 0.003 0.013± 0.002 0.013± 0.003 0.011 ± 0.002 0.012 ± 0.003

Left adrenal 0.013 ± 0.003 0.013 ± 0.002 0.014± 0.003 0.014± 0.002 0.013 ± 0.002 0.014 ± 0.003

Bladder 0.031 ± 0.013 0.028 ± 0.007 0.032± 0.011 0.030± 0.003 0.029 ± 0.006 0.028 ± 0.006

Uterus 0.280 ± 0.127 0.232 ± 0.060 0.256± 0.061 0.234± 0.056 0.207 ± 0.044 0.237 ± 0.068

Note : The values are expressed as mean ±±±±± SD.

*Significantly different from the control group (p<0.05).

tion of male and female rats receiving TLE at any
dose were not significantly different from those of
their corresponding control groups throughout the six-
month period (data not shown).  There was no abnor-
mality in physical appearance and behavior in any

group of rats receiving TLE as well as in the control
group.  TLE-treated rats did not show any toxic signs
and mortality throughout the experiment.  Initial and
final body weights of each group are expressed in
Tables 1 and 2.

Table 3   Hematological values of male rats receiving Thunbergia laurifolia extract for 6 months

Dose of Thunbergia laurifolia extract (mg/kg/day)

Parameters Control 20 200 1000 2000 2000R

N = 15 N = 15 N = 15 N = 15 N = 15 N = 15

Hematocrit (%) 47.25± 2.10 47.03 ± 1.24 46.91± 2.99 47.30± 2.58 47.42 ± 3.05 46.11± 1.23

RBCs (×106 cells/mm3) 9.01± 0.43 9.02 ± 0.44 8.93± 0.70 8.62± 0.40 8.35 ± 0.53* 8.25± 0.22*

Hemoglobin (g/dl) 15.50± 0.63 15.47 ± 0.42 15.34± 0.87 15.42± 0.76 15.38 ± 0.87 15.09± 0.41

MCV (×m3/red cell) 52.50± 2.18 52.23 ± 2.33 52.61± 2.17 54.86± 1.91* 56.84 ± 1.69* 55.87± 1.39*

MCH (pg/red cell) 17.23± 0.80 17.20 ± 0.81 17.23± 0.73 17.88± 0.56 18.43 ± 0.57* 18.28± 0.54*

MCHC (g/dl RBC) 32.81± 0.43 32.93 ± 0.31 32.73± 0.47 32.61± 0.31 32.44 ± 0.48 32.73± 0.61

WBCs (×103 cells/mm3) 3.79± 0.58 2.80 ± 1.10 2.83± 0.87 3.10± 0.71 3.54 ± 1.30 3.71± 1.08

Neutrophils (%) 16.23± 6.94 24.49 ± 9.24 23.87± 5.82 21.56± 9.02 15.99 ± 5.03 20.42± 10.17

Eosinophils (%) 1.87± 0.81 1.74 ± 0.48 1.35± 0.38 1.58± 0.65 1.25 ± 0.35 1.44± 0.39

Lymphocytes (%) 71.52±10.16 61.33 ± 11.29 60.71± 9.09 64.45± 10.56 70.63 ± 9.45 67.76± 12.10

Monocytes (%) 7.39± 2.11 8.79 ± 2.50 10.59± 4.20 9.14± 3.94 8.67 ± 4.29 7.47± 2.39

Basophils (%) 3.00± 1.48 3.65 ± 2.01 3.47± 1.59 3.27± 1.38 3.47 ± 1.39 2.90± 0.73

Platelets (×103cells/mm3)968.93±115.41 930.14 ±180.80 956.20±137.80 981.37±100.96 976.83 ±159.26 956.67± 65.15

Note : The values are expressed as mean ±±±±± SD.

*Significantly different from the control group (p<0.05).
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Table 4  Hematological values of female rats receiving Thunbergia laurifolia extract for 6 months

Dose of Thunbergia laurifolia extract (mg/kg/day)

Parameters control 20 200 1000 2000 2000R

N = 15 N = 15 N = 15 N = 15 N = 15 N = 15

Hematocrit (%) 45.57± 2.48 45.70± 1.44 46.31± 2.77 46.38± 2.08 46.10 ± 2.78 47.06± 2.10

RBCs (×106 cells/mm3) 7.87± 0.45 8.02± 0.36 7.97± 0.50 7.88± 0.36 7.78 ± 0.43 8.01± 0.49

Hemoglobin (g/dl) 15.19± 0.75 15.18± 0.42 15.31± 0.79 15.26± 0.61 15.14 ± 0.92 15.58± 0.60

MCV (× m3/red cell) 57.89± 1.03 56.99± 1.56 58.11± 1.10 58.85± 1.55 59.24 ± 2.00 58.84± 1.77

MCH (pg/red cell) 19.33± 0.75 18.93± 0.53 19.23± 0.48 19.36± 0.39 19.46 ± 0.52 19.48± 0.64

MCHC (g/dl RBCs) 33.37± 0.99 33.22± 0.41 33.09± 0.66 32.91± 0.41 32.86 ± 0.36 33.12± 0.42

WBCs (×103 cells/mm3) 1.71± 0.41 2.07± 0.45 2.33± 0.69 2.77± 0.54* 2.46 ± 0.84* 2.23± 0.70

Neutrophils (%) 18.76± 6.00 18.58± 5.32 16.00± 3.49 22.17± 8.95 20.57 ± 12.82 20.26± 9.52

Eosinophils (%) 1.33± 0.69 1.32± 0.74 1.26± 0.69 1.24± 0.70 0.97 ± 0.43 1.28± 0.69

Lymphocytes (%) 70.45± 8.27 66.93± 9.02 74.35± 5.83 69.18± 10.82 70.23 ± 13.01 68.18± 13.08

Monocytes (%) 7.10± 3.27 8.27± 5.98 6.47± 5.08 5.31± 2.99 5.95 ± 2.51 8.49± 4.37

Basophils (%) 2.36± 1.00 2.45± 1.34 1.93± 0.93 2.11± 1.18 2.27 ± 0.87 1.77± 0.84

Platelets (×103 cells/mm3) 921.33±82.02 926.07±73.75 949.51±146.13 916.60± 81.77 995.43 ± 69.71 941.07± 117.86

  Note : The values are expressed as mean ±±±±± SD.

*Significantly different from the control group (p<0.05).

Table 5  Clinical chemistry values of male rats receiving Thunbergia laurifolia extract for 6 months

Dose of Thunbergia laurifolia extract (mg/kg/day)

Parameters Control 20 200 1000 2000 2000R

N = 15 N = 15 N = 15 N = 15 N = 15 N = 15

ALP (U/L) 58.13± 8.64 57.40± 8.86 54.00 ± 12.76 56.47± 10.22 56.27 ± 7.27 53.20± 4.68

ALT (U/L) 33.20± 6.70 41.53± 24.65 35.27 ± 15.41 26.93± 9.25 24.60 ± 3.60 30.53± 7.94

AST (U/L) 79.73± 9.11 94.93± 34.90 85.87 ± 21.32 74.87± 11.78 8.60 ± 8.17 82.20± 10.50

Total protein (g/dl) 6.71± 0.29 6.85± 0.25 6.91 ± 0.46 6.80± 0.34 6.90 ± 0.36 6.89± 0.21

Albumin (g/dl) 4.39± 0.19 4.49± 0.12 4.45 ± 0.11 4.60± 0.13* 4.62 ± 0.17* 4.43± 0.12

Bilirubin (mg/dl) 0.06± 0.03 0.09± 0.03 0.07 ± 0.03 0.08± 0.02 0.10 ± 0.04* 0.7 ± 0.03

BUN (mg/dl) 18.09± 2.23 18.10± 2.65 19.59 ± 2.53 19.25± 1.95 19.54 ± 2.05 18.31± 2.20

Creatinine (mg/dl) 0.75± 0.08 0.73± 0.07 0.78 ± 0.07 0.74± 0.07 0.75 ± 0.06 0.73± 0.05

Glucose (mg/dl) 172.24±29.35 165.33± 23.77 181.00 ± 37.13 189.43± 48.37 185.62 ± 37.08 172.43± 18.75

Uric acid (mg/dl) 1.99± 1.55 1.91± 1.19 2.37 ± 1.53 2.75± 1.85 3.12 ± 1.81 1.87± 0.89

Triglyceride (mg/dl) 131.90±44.29 108.04± 24.87 112.43 ± 38.70 103.17± 22.27 99.15 ± 27.92 135.33± 38.04

Cholesterol (mg/dl) 71.63±14.26 64.83± 12.52 65.06 ± 9.25 64.86± 10.94 71.08 ± 20.56 76.59± 13.98

Sodium (mmol/l) 145.87± 1.18 147.73± 1.98 147.33 ± 1.88 147.24± 1.83 147.07 ± 1.39 147.73± 1.39

Potassium (mmol/l) 5.23± 0.97 4.85± 1.05 4.95 ± 1.07 5.72± 1.06 6.35 ± 1.22 5.25± 0.80

Chloride (mmol/l) 107.93± 1.71 109.47± 1.85 109.13 ± 1.25 109.60± 1.96 109.27 ± 1.67 109.87± 1.68*

Note : The values are expressed as mean ±±±±± SD.

*Significantly different from the control group (p<0.05).

Effects on relative weight of organs
Male rats receiving TLE at the dose of 2,000

mg/kg/day showed significant increases in relative
spleen and kidney weights when compared with the

control group (Table 1).  Female rats receiving TLE at
the highest dose had a significant increase in rela-
tive kidney weight compared with the controls
(Table 2).
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Table 6  Clinical chemistry values of female rats receiving Thunbergia laurifolia extract for 6 months

Dose of Thunbergia laurifolia extract (mg/kg/day)

Parameters Control 20 200 1000 2000 2000R

N = 15 N = 15 N = 15 N = 15 N = 15 N = 15

ALP (U/L) 23.80± 7.01 22.33 ± 6.50 25.27 ± 6.74 21.00± 5.45 20.73 ± 5.70 26.07± 5.92

ALT (U/L) 29.47± 9.74 28.40 ± 12.60 25.20 ± 8.43 25.53± 11.67 19.20 ± 3.40* 23.00± 6.33

AST (U/L) 84.20± 24.89 89.33 ± 35.70 81.27 ± 15.27 74.20± 15.13 70.07 ± 11.16 78.20± 11.03

Total protein (g/dl) 7.17± 0.26 7.15 ± 0.30 7.07 ± 0.35 7.00± 0.37 7.14 ± 0.43 7.13± 0.28

Albumin (g/dl) 5.16± 0.26 5.20 ± 0.20 5.13 ± 0.25 5.11± 0.16 5.23 ± 0.23 5.05± 0.21

Bilirubin (mg/dl) 0.10± 0.04 0.11 ± 0.04 0.11 ± 0.03 0.13± 0.04 0.15 ± 0.05* 0.12± 0.03

BUN (mg/dl) 24.49± 4.55 24.01 ± 4.12 23.92 ± 3.58 25.49± 4.39 25.69 ± 6.08 24.59± 4.72

Creatinine (mg/dl) 0.86± 0.08 0.89 ± 0.11 0.89 ± 0.11 0.82± 0.09 0.85 ± 0.16 0.89± 0.14

Glucose (mg/dl) 129.75± 11.73 123.56 ± 14.68 133.35 ± 28.73 124.26± 11.51 130.51 ± 20.46 131.00± 18.95

Uric acid (mg/dl) 1.11± 0.89 1.37 ± 1.18 1.46 ± 1.23 1.09± 1.05 1.29 ± 1.37 1.90± 0.91*

Triglyceride (mg/dl) 82.54± 32.47 88.95 ± 31.84 74.32 ± 28.39 57.45± 20.92 59.95 ± 23.10 73.20± 26.31

Cholesterol (mg/dl) 70.85± 12.93 66.01 ± 11.33 63.95 ± 14.15 64.17± 16.69 63.97 ± 9.56 67.13± 19.08

Sodium (mmol/l) 146.40± 1.12 147.13 ± 1.60 147.47 ± 1.46 147.47± 1.12 147.02 ± 1.03 148.53± 1.36*

Potassium (mmol/l) 4.26± 0.61 4.34 ± 1.25 4.17 ± 1.37 4.05± 0.93 4.13 ± 0.49 4.78± 1.18

Chloride (mmol/l) 110.47± 1.51 111.27 ± 0.96 111.53 ± 1.36 111.60± 1.64 110.73 ± 2.19 112.47± 1.25*

Note : The values are expressed as mean ±±±±± SD.

*Significantly different from the control group (p<0.05).

  Table 7  Histopathological results of male rats receiving Thunbergia laurifolia extract for 6 months

Dose of Thunbergia laurifolia extract (mg/kg/day)

Organs Microscopic findings Control 20 200 1000 2000 2000R

N = 15 N = 15 N = 15 N = 15 N = 15 N = 15

Lung Lymphoid proliferated peribronchioles 7/15 10/15 3/15 4/15 6/15 7/15

Heart Focal myocardiosis 3/15 1/15 3/15 0/15 0/15 1/15

Liver Fatty degeneration 6/15 8/15 6/15 7/15 2/15 5/1

Small intestine Gut-associated lymphoid tissue hyperplasia 5/15 1/15 1/15 2/15 4/15 5/15

Large intestine Gut-associated lymphoid tissue hyperplasia 1/15 4/15 1/15 2/15 1/15 2/15

Adrenal gland Cortical fatty degeneration (mild) 0/15 2/15 8/15* 1/15 0/15 0/15

  Note : The results are expressed as number of rats with pathological findings / total number of rats examined.

*Significantly different from the control group (p<0.05)

Table 8  Histopathological results of female rats receiving Thunbergia laurifolia extract for 6 months

Dose of Thunbergia laurifolia extract (mg/kg/day)

Organs Microscopic findings Control 20 200 1000 2000 2000R

N = 15 N = 15 N = 15 N = 15 N = 15 N = 15

Lung Lymphoid proliferated peribronchioles 1/15 2/15 2/15 5/15 3/15 3/15

Heart Focal myocardiosis 0/15 0/15 1/15 0/15 0/15 0/15

Small Intestine Gut-associated lymphoid tissue hyperplasia 1/15 2/15 0/15 2/15 2/15 1/15

Large intestine Gut-associated lymphoid tissue hyperplasia 0/15 0/15 0/15 0/15 1/15 0/15

Note: The results are expressed as number of rats with pathological findings/total number of rats examined.
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Effects on hematological parameters
The number of RBCs in the male rats receiving

TLE at the dose of 2,000 mg/kg/day and in the 2000R
group was significantly decreased when compared
with that of their control group.  Male rats receiving
TLE at doses of 1,000 and 2,000 mg/kg/day and the
2000R group had significantly increased MCV values.
MCH values for male rats treated with 2,000 mg/kg/
day of TLE and those of the 2000R group were sig-
nificantly higher than those of their control group
(Table 3).  Female rats receiving TLE at doses of 1,000
and 2,000 mg/kg/day showed significant increases in
WBC numbers (Table 4).

Effects on clinical chemistry parameters
Male rats receiving TLE at doses of 1,000 and

2,000 mg/kg/day had significantly higher albumin lev-
els than their control group.  The bilirubin level of
male rats receiving TLE at the dose of 2,000 mg/kg/
day was significantly higher than that of the control
group (Table 5).  The ALT level of the female rats
receiving the highest dose of TLE was significantly
lower than that of their control group, whereas the
bilirubin level was significantly increased (Table 6).

Effects on histopathological alterations of visceral
organs

Necropsy revealed no remarkable gross lesions
in any organs of both male and female rats receiving
each dose of TLE, including their corresponding con-
trol groups.  The incidence and degree of histopatho-
logical alterations in some organs of the TLE-treated
male and female rats did not show any dose-depen-
dency (Tables 7 and 8).  There were no remarkable
histopathological lesions in other organs of the TLE-
treated groups and their controls.

Discussion
There was no significant difference in body

weight and food consumption of rats treated with
TLE, suggesting that TLE does not adversely affect
the general health status of such animals.  Although
the relative weights of spleens in male rats and those
of kidneys in both sexes of rats receiving 2,000 mg/

kg/day of TLE were significantly increased; there were
no gross pathological and histological alterations of
these organs.  The increase of kidney weights in this
study was consistent with the study of Wisitpongpan
et al., that rats receiving rang chuet leaf extract at
500 mg/kg for 28 days had significant increases in
the weight of both kidneys.9  Despite the statistically
significant decrease in RBCs in male rats receiving
TLE at 2,000 mg/kg/day and in the 2000R group, these
alterations were still within the normal range.10,11  Al-
though the MCV values of male rats receiving TLE at
doses of 1,000 and 2,000 mg/kg/day were significantly
higher than that of the controls, and showed a ten-
dency toward a dose-dependent response and the
MCH value of the male rats receiving TLE at 2,000
mg/kg/day was significantly higher than that of the
control group, these values were within the normal
range.10,11  The increases in WBCs in female rats re-
ceiving TLE at doses of 1,000 and 2,000 mg/kg/day
were consistent with the reports of Wisipongpan et
al. and Techakitiroj,9,13 that is, they revealed a sig-
nificant increase in WBCs in rats treated with rang
chuet extract.  Therefore, this phenomenon may be
attributed to TLE.  The increase in albumin levels in
male rats receiving TLE at doses of 1,000 and 2,000
mg/kg/day and the decrease in the ALT level in fe-
male rats treated with the highest dose of TLE were
within the ratsû normal range.10,12  The significant
increases in total bilirubin levels in both sexes of rats
receiving TLE at the highest dose were consistent
with the study of Techakitiroj.13  In addition,
Wisitpongpun et al. reported an increase in conju-
gated bilirubin in rats receiving rang chuet extract
for 28 days.9  The mechanism of this change defi-
nitely remains unknown; however, these alterations
were within the normal range.10  The incidence and
severity of the histopathological findings in some or-
gans of the rats receiving TLE (Tables 7 and 8) had
no correlation with the doses of TLE given; therefore,
these changes may not be due to TLE.

In conclusion, the chronic toxicity study of TLE
extract at doses ranging from 20 to 2,000 mg/kg/day
did not affect the body weight, food consumption,
behavior and general health of Wistar rats.  TLE did
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not cause any significant gross and histological le-
sions in the visceral organs of Wistar the rats; The
extract at doses of 1,000 and 2,000 mg/kg/day pro-
duced slight alterations of some hematological and
clinical chemistry parameters of the rats; however,
most were within the normal range.  Therefore, this
study suggests that prolonged use of high doses of T.
laurifolia aqueous extract may affect the hemato-
poietic system.
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* ∂“∫—π«‘®—¬ ¡ÿπ‰æ√ °√¡«‘∑¬“»“ μ√å°“√·æ∑¬å °√–∑√«ß “∏“√≥ ÿ¢ ππ∑∫ÿ√’ ÒÒ

√“ß®◊¥‡ªìπæ◊™ ¡ÿπ‰æ√∑’Ë∂Ÿ°π”¡“„™â√—°…“Õ“°“√æ‘…Õ—π‡°‘¥®“° “√æ‘…μà“ß Ê.  Õ¬à“ß‰√°Áμ“¡ ¢âÕ¡Ÿ≈¥â“πæ‘…«‘∑¬“

¢Õß ¡ÿπ‰æ√™π‘¥π’È¬—ß‰¡à ¡∫Ÿ√≥å  ®÷ß‰¥â»÷°…“æ‘…‡√◊ÈÕ√—ß¢Õß “√ °—¥√“ß®◊¥„πÀπŸ·√∑æ—π∏ÿå«‘ μ“√å Ò¯ μ—« ·∫àßÕÕ°‡ªìπ

ˆ  °≈ÿà¡:   °≈ÿà¡∑’Ë Ò ‡ªìπ°≈ÿà¡§«∫§ÿ¡∑’Ë‰¥â√—∫πÈ”°≈—Ëπ∑“ßª“°.  °≈ÿà¡∑’Ë Ú ∂÷ß ˆ ‡ªìπ°≈ÿà¡∑¥≈Õß∑’Ë‰¥â√—∫ “√ °—¥√“ß®◊¥∑“ß

ª“°„π¢π“¥ Ú, Ú, Ò,, Ú, ·≈– Ú, ¡°./°°./«—π À√◊Õ§‘¥‡ªìπ Ò, Ò, ı ·≈– Ò ‡∑à“¢Õß¢π“¥∑’Ë„™â„π§π

‡ªìπ‡«≈“ ˆ ‡¥◊Õπ ‚¥¬°≈ÿà¡∑’Ë ˆ (2000R) ‡ªìπ°≈ÿà¡»÷°…“°“√øóôπμ—«À≈—ßÀ¬ÿ¥„Àâ “√ °—¥‡ªìπ‡«≈“ Ú  —ª¥“Àå.  ®“°°“√

»÷°…“æ∫«à“ “√ °—¥√“ß®◊¥‰¡à¡’º≈μàÕπÈ”Àπ—°μ—« °“√°‘πÕ“À“√ æƒμ‘°√√¡ ·≈– ÿ¢¿“æ∑—Ë«‰ª¢ÕßÀπŸ.   “√ °—¥√“ß®◊¥

‰¡à∑”„Àâ‡°‘¥Õ“°“√æ‘… – ¡·≈–‰¡à∑”„ÀâÀπŸμ“¬.  ÀπŸ‡æ»ºŸâ∑’Ë‰¥â√—∫ “√ °—¥√“ß®◊¥¢π“¥ Ú, ¡°./°°./«—π ·≈–°≈ÿà¡

2000R ¡’‡¡Á¥‡≈◊Õ¥·¥ßπâÕ¬°«à“°≈ÿà¡§«∫§ÿ¡ Õ’°∑—Èß¡’§à“¥—™π’‡¡Á¥‡≈◊Õ¥·¥ß·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠.  ·μà°“√‡ª≈’Ë¬π·ª≈ß
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