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[ABSTRACT]
AIM: To investigate the active chloroform fraction of the ethanol extract of Ipomoea carnea flowers on hematological changes in
toluene diisocyanate-induced inflammation in Wistar rats.
METHOD: Except for the control group, all of the rats were sensitized with intranasal application of 5 pL of 10% toluene diiso-
cyanate (TDI) for 7 days. One week after second sensitization, all of the rats were provoked with 5 pL of 5% TDI to induce airway
hypersensitivity. After the last challenge, blood and bronchoalvelor lavage (BAL) fluid were collected and subjected to total and
differential leucocytes count. Flash chromatography was performed on the most active chloroform fraction to isolate an individual
component.
RESULTS: Treatment with the ethanolic extract and its chloroform fraction at an oral dose of 200 mg-kg™ showed a significant
decrease in circulating neutrophil and eosinophil in blood and BAL as compared with standard dexamethasone (DEXA). The
structure of the compound obtained from chloroform fraction of Ilpomea carnea was elucidated as stigmast-5, 22-dien-34-ol on the
basis of spectral data analysis.
CONCLUSION: The chloroform fraction was found to be more effective to suppress airway hyper reactivity symptoms, and de-
creased count of both total and differential inflammatory cells.
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Introduction

According to the National Institutes of Health, asthma is
defined as a chronic inflammatory disorder of the airways in
which many cells and cellular elements play a role, as mast
cells, eosinophils, T-lymphocytes, neutrophils, and epithelial
cells ™. Asthma is caused by a very complex interaction be-
tween inflammatory cells and mediators. Occupational
asthma is the most prevalent lung disease reported in many
industrialized countries. Toluene diisocyanate (TDI), a low
molecular weight compound, widely used as an industrial
chemical, is the most commonly identified cause of occupa-
tional asthma, as demonstrated by Bernstein 21t is esti-
mated that 5%—-15% of chronically exposed workers develop
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symptoms of asthma in response to very low levels of expo-
sure B4, Plant-based approaches for the treatment of asthma
have regained their popularity, with their safety and efficacy
aspects being supported by controlled clinical studies .

The plant Ipomoea carnea Jacq. (Besharam, Behaya)
(Convolvulaceae) is a large, diffuse, or struggling shrub with
a milky juice, leaf ovate cordate, entire, acuminate, flower
large campanulate, pale rose, pink or light violet in lax, di-
chotomously branched axillary and terminal, pedunculate
cymes; fruits glabrous capsule; seed silky 7. It is
well-distributed in India, and is found particularly in Chhat-
tisgarh and Madhya Pradesh (). It is also called Chokob Kat,
and morning glory has been traditionally used in the Ay-
urvedic and Chinese systems of medicine for stimulating
allelopathic effects on the body and mind. Traditional healers
have used its milky juice for treating skin disorders like leu-
coderma. It is traditionally used for the treatment of Reuma
IK, which is a cold-natured illness characterized with gener-
alized discomfort and pain in the bones and joints in rheuma-
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tism ('), It is rich in iron and S-methyl methionine (vitamin
U), and is used traditionally to treat gastric and intestinal
disorder and diabetes mellitus, probably because of its anti-
hyperglycemic activity ", It is used to decrease the terato-
genic effects resulting from cyclophosphamide "2, The plant
also shows anti-allergic, anti-inflammatory, anti-microbial,
and anticancer activity "* and is also reported to have wound
healing activity '“. Preliminary qualitative phytochemical
screening of I carnea revealed the presence of phenolic
compounds, terpenoids, flavonoids, and steroids. Some of
these constituents have antioxidant and antimicrobial activities
1 An aqueous extract of I carnea shows neuromuscular
blocking activity. It is also used as aphrodisiac, purgative and
cathartic ', The leaves of I. carnea contain flavonol gly-
cosides and ergine (D-lysergic acid amide) ['”. Polyhydroxy-
lated alkaloids were isolated from the leaves, flowers, and
seeds '8 Chromatographic separation of the leaf extract
resulted in the isolation of swainsonine, 2-epilentiginosine,
calystegines B (1), B (2), B (3), and C (1) and
N-methyl-trans-4-hydroxy-L-proline and f-sitosterol ['*2!1,
The flavonoid content of the flowers was quite high com-
pared to that of the leaves and the stem %],

The present study was planned to experimentally assess
the effect of a flash chromatographic fraction of the chloro-
form soluble portion of a 90% hydroalcoholic extract of /.
carnea flowers on hematological changes in toluene diisocy-
anate-induced inflammation in Wistar rats.

Materials and Methods

Plant material

The flowers of 1. carnea were collected in June, 2011
from Bhopal (M.P.), India, and were identified and authenti-
cated by Dr. Zia ul Hassan, Department of Botany, Saifia
College of Science & Education, Bhopal. A voucher speci-
men no.181/Bot/Safia/ 2011 is deposited in the herbarium of
the botany department.
Extraction and fractionation

The dried flowers were coarsely powdered and then ex-
haustively extracted with 90% ethanol in a Soxhlet apparatus.
The ethanolic extract obtained was evaporated under vacuum
to afford a dark brown mass (48 g, 6.89% yield). The solvent-
free ethanolic extract was further dissolved and extracted
with chloroform. The ethanolic extract and its chloroform-
soluble fraction were thus obtained.
Phytochemical profiling

Preliminary phytochemical studies were performed to
detect the presence of various phytoconstituents: namely,
alkaloids, glycosides, tannins, coumarins, flavanoids, terpe-
noids, and sterols %],
Drugs and chemicals

All the solvents used for extraction, qualitative tests, and
chromatographic studies were of analytical grade, and ob-
tained from Hamidia Laboratories and Loba Chemie, Mum-
bai, India. 2, 4-Toluene diisocyanate, Field’s stain, and dex-

amethasone (DEXA) were obtained from Sigma-Aldrich (St.
Louis, MO, USA).
Preparation of test materials

The ethanolic extract and chloroform fraction were sus-
pended in distilled water and polyoxy-ethylene sorbiton
mono-oleate (Tween 80).

Experimental animals

The Wistar albino rats were selected and housed in poly-
propylene cages maintained under controlled conditions. The
animals were fed with pellet food and water ad libitum. The
animals were fasted for 12-14 h before experimentation, and
were allowed free access to water. Rats of either sex, 6-8
weeks old, and weighing 100-120 g, were used for the
experiments. The Institutional Animal Ethical Committee of
the Research Center, following CPCSEA Reg. No. —778/
03/c/CPCSEA, approved the study.

Sensitization and provocation of animals

2, -Toluene diisocyanate (TDI) was used as antigen for
the sensitization. TDI was prepared in ethyl acetate to obtain
a concentration of 10% and 5% for provocation.

Albino rats were divided into eight groups of six rats
each. Group I served as normal control, while Group II
served as TDI-sensitized control, and both received distilled
water (vehicle). Group III was kept as reference standard and
administered with dexamethasone 2.5 mgkg™. Groups IV
and V were treated orally with the ethanol extract at doses of
100 and 200 mg'kg™, respectively. Groups VI and VII were
administered the chloroform fraction at the oral dose of 100
and 200 mg'kg™, respectively. Group VIII were treated orally
with the standard drug and the isolated compound stigmas-
terol at 2.5 mg'kg ™! 4,

Except for control group I, all of the rats were sensitized
with an intranasal application of 5 uL of 10% TDI for seven
days. All the rats were re-sensitized again for seven consecu-
tive days, after being given a week of rest. One week after the
second sensitization, all of the rats were provoked with 5 pL of
5% TDI to induce airway hypersensitivity. All the animals of
group II to group VII were administered the respective drug
treatment from one week prior to the first course of sensitiza-
tion and continued daily up to the final challenge with 5% TDI.
The treatment was also continued during the rest period ).
Blood collection and cell count

After the last challenge, blood was collected from cervi-
cal vein, and was diluted at 1 : 10 with 1% acetic acid to lyse
the red blood cells for total leucocyte counts. Blood smearing
following staining with Field’s stain was used to observe
leucocyte subtype counts.

Bronchoalveolar lavage (BAL) fluid collection

Bronchoalveolar lavage was performed with 0.9% nor-
mal saline (37 °C) through a tracheal cannula introduced into
the trachea. The BAL fluid was centrifuged at 500 g for 10
min and the supernatant was separated. The cell pellet which
settled was washed with 250 puL of 0.9% saline containing
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bovine serum albumin. This aliquot of cells was used for total
and differential cell count using an automated cell counter to
investigate the inflammatory status in the airways °,
Statistical analysis

Statistical evaluation of the data was done by Student’s ¢
test. (Graph PAD Instat software, Kyplot). P < 0.05 was con-
sidered to be significant.

Chromatographic studies and isolation of compound

TLC of the ethanol extract and its chloroform fraction
was carried out using various solvent systems. A mixture of
n-butanol—ethanol—acetic acid—water (30 : 10 : 10 : 10) gave
the best resolution for the ethanol extract. The chloroform
fraction was best resolved in a mixture of CHCl;—n-butanol—
ethanol (5 : 2 : 1). Flash chromatography (Biichicontroller
C-610) was performed on the most active chloroform fraction
found on the basis of pharmacological studies with a view to
isolate an individual component. The column was eluted with
petroleum ether, chloroform, and methanol successively. Elu-
tion of the column was with CHCl;-methanol (70 : 30) [Frac-
tions 41-57] yielded a colorless amorphous powder which was
recrystallised from methanol afford compound 1 (42 mg,
0.034% yield). TLC of the powdered sample was carried out
using various solvent systems. The most appropriate was found
to be chloroform—ethanol-acetic—acid (18 : 6 : 1)
Characterization of the isolate

The UV spectra were recorded on a Shimadzu UV 1700
model spectrometer EtOH. The IR spectra were measured on
a JASCO FT/IR-5300 spectrometer. The 'H spectra and *C
spectra were recorded on a Bruker AV300/2 FT-NMR spec-
trometer, using DMSO and CDCl; as solvents. Mass spectra
were recorded on a Scan AP spectrometer/JEOL JMS
AX-500 spectrometer.

Isolate compound has R;.0.45; mp 169-170 °C; Apex in
EtOH: 257 nm; IR (KBr) vy 3420, 2942, 2852, 1640, 1463,
1378, 1164, 965 cm™!; Positive ion FAB-MS m/z 412 M)
(CaoHyg0), 397, 394, 382, 253, 229, 213; 'H NMR (CDCl5)
and *C NMR (CDCl;) data are shown in Table 3. Compound
was characterized as stigmast-5, 22-dien-3$-ol (stigmasterol)
by comparing the physical and spectral data with the results
reported by Khatun 7.

Results

Preliminary phytochemical screening revealed the pres-
ence of tannins, coumarins, alkaloids, and glycosides in the
ethanolic extract of I carnea, while the chloroform fraction
revealed the presence of sterols and flavonoids.

After provocation with 5% TDI, the TDI-sensitized rats
exhibited symptoms like irritability, sneezing, and hyperrhi-
norrhea with a little elevation of body temperature as + 2 °C.
The control, DEXA, and I. carnea flower extract-treated rats
did not show such symptoms, but a significant reduction was
found in body temperature. TDI exposure resulted in an in-
crease of circulating neutrophils and eosinophils in the blood
of TDI-sensitized rats. The numbers of leucocytes and baso-
phils, lymphocytes, and monocytes were not significantly
different among the treated groups (Table 1). Treatment with
the ethanolic extract and its chloroform fraction at a dose of
200 mgkg' showed a significant decrease in circulating
neutrophils and eosinophils in blood as compared with stan-
dard DEXA.

The total cells and each leucocyte subtype were sig-
nificantly increased in the BAL fluid of TDI-sensitized rats
(Table 2). A significant reduction was found in these counts
in DEXA, the ethanolic extract, and its chloroform fraction in
the 200 mgkg™ treated groups of animals. The combined
effect with standard drug, and the isolated compound from
the chloroform fraction was found to be almost identical to
standard DEXA to decrease the total cells and each leucocyte
subtype in BAL fluid of TDI-sensitized rats.

Discussion

Zheng et al. developed an asthmatic model in Wistar rats by
intranasal application of TDI, which involves determination of
the total and differential cell count and estimation of cyto-
kines in blood and BAL fluid **!. Toluene diisocyanate (TDI)
is known as a potent sensitizer that causes occupational
asthma in a significant proportion of individuals exposed. In
the present study, the inflammatory status in airways was in-
vestigated with evidence from of blood and airway cellular
events. The differential count, particularly circulating

Table 1 Total cells and leukocytes subtypes in blood (x 10° cells-mL_l) (mean = SEM, n = 6)

GN. Groups Body Temp./°C Total cells Eosinophils Lymphocytes ~ Monocytes  Neutrophils
1 Normal control 373+1.21 14.78 £0.74 0.08 £ 0.05 13.69+0.60 0.05+0.03 1.53£0.05
I TDI-control 39.8+0.89 154840.08 0394013 12194082 0.034+0.17 2.98+034"
11 TDI + DEXA (2.5 mg-kg™") 369+ 1.12° 14.82+0.38 0060917  1225+0.37 0.023+0.87 1.74+0.54"

aF 1 *
v TDI+ Ethanolic Extract 37.4+0.67 15414£0.16  028+0.16 1268029 0.032+0.05 2.16+0.13
(100 mg'kg™)
+ i . .
v DI+ Ethanolic Extract 36.1+1.23 14964138  0.19+0.07 1246+ 132 0.029+1.07 1.98+0.79
(200 mg'kg ™)
VI D=l eri il 359+ 147 15.12+042  0.12+£079°  1246+201 0031123 1.96+0.43"
(100 mg'kg ™)
+ i * Kok o
vy [DI+ Chloroform Fraction 37.140.34 1489+ 131  0.091.06 12.38+1.28  0.028+0.09 1.83+0.89
(200 mg-kg ™)

P <0.05, P < 0.01, Group I vs Group II, Group II vs Group III-VII
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Table2 Total cells and leukocytes subtypes in BAL (x 10° cells'mL™) (mean + SEM, 1 = 6)

G.N. Groups Total cells Eosinophils Lymphocytes Macrophages Neutrophils
I Normal control 14.68 + 0.63 0.04 £0.08 1.18 +1.23 10.39 +0.36 0.08 £ 0.06
I TDI-control soaex1y  DILOIT o dsLla wa0ss 08l

o 2023 +1.36 0.46 + 1.63" 1.36 £ 0.38 1558 +1.02™ 0.43£0.56™
il TDI + DEXA (2.5 mg-kg™) (56%) (67%) (61%) (60%) (52%)

i TDI + Ethanolic extract 3223+ 1.46 0.93 +1.21 3.12+0.89" 21.83+1.56 0.69 + 1.14
(100 mg-kg™) (30%) (33%) (10%) (45%) (22%)

v TDI + Ethanolic extract 29.46+1.38 0.74 £ 1.02* 2.89+0.76 19.46 +1.317 0.58 £ 1.06"
(200 mg-kg™) (36%) (46%) (16%) (51%) (35%)

. TDI + Chloroform fraction 26.12+0.32" 0.71+0.26 3.02+1.31 18.87 + 0.94 0.52 £ 0.65
(100 mg-kg™) (44%) (49%) (12%) (52%) (42%)

Vil TDI + Chloroform fraction 24.94+0.75" 0.67+0.38" 2.72+1.13" 17.12+0.63" 0.49£0.14"
(200 mg'kg™) (46%) (51%) (21%) (57%) (45%)

vip  TPI+DEXA+ Stigmasterol 1638 +1.21 0.43 +0.12" 1.31+0.76" 14.32 +0.84 0.38 +0.32"
(2.5 mg'kg™) (65%) (69%) (62%) (64%) (57%)

P <0.05, P < 0.01, Group I vs Group II, and Group II vs Group III-VIII

cosinphils and neutrophils in blood and total cells and differ-
ential leucocyte subtypes, were found to be significantly ele-
vated in TDI-sensitized rats as already discussed by Mali ef al.
An increased number of neutrophil and eosinphil counts were
investigated in the BAL fluid of TDI-sensitized rats .
TDI-sensitized rats exhibited a small elevation of body tem-
perature as £ 2 °C. The control, DEXA, and /. carnea flower
extract treated rats did not show such symptoms. Packman

Table 3 NMR data of isolate compound

Position On dc
1 36.33
2 31.09
3 3.52 (1H, brs) 69.74
4 40.92
5 141.08
6 5.16 (1H, br s) 119.83
7 32.23
8 34.97
9 50.18
10 36.68
11 21.09
12 38.78
13 41.92
14 54.98
15 24.34
16 27.29
17 55.33
18 12.48
19 20.31
20 35.09
21 18.65
22 5.12 (1H, m) 137.38
23 5.06 (1H, m) 128.69
24 45.08
25 29.52
26 25.73
27 18.69
28 23.50
29 18.71

et al ' reported the body temperature lowering effect of
antihistmines on rats, and a parallelism exists between the
anti-inflammatory and anti-histaminic activity and the tem-
perature lowering effect.

Treatment with the ethanol extract and its chloroform
fraction at an oral dose of 200 mgkg™” and DEXA (2.5
mgkg™) significantly decreased the count of these inflam-
matory cells. Infiltrated eosinphils of the bronchial mucosa
are activated in asthma, and are thought to induce disease
through release of pro-inflammatory molecules and granular
proteins like eosinphils cationic protein (ECP) and major
basic protein (MBP) P!l (These eosinphils released bio-
chemicals causing airway injury, including epithelial damage,
mucus hypersecretion, and increased reactivity of smooth
muscles P*?*!. The combination of the standard drug and the
isolated compound from the chloroform fraction to treat the
TDI-sensitized rats was found to almost identical to standard
DEXA effective to suppress airway hyper-reactivity symp-
toms, and decreased count of both total and differential in-
flammatory cells, particularly neutrophils and eosinophils,
with no or minimal side effects. This may be due to the syner-
gistic effects of the standard drug and stigmasterol from the
Stigmast-5, 22-dien-3f-ol, also
known as Wulzen anti-stiffness factor, is a phytosterol. Stig-

active chloroform fraction.

masterol, unlike dexamethasone, possesses the hydroxyl group
in B-configuration at C-3 of ring A. Both compounds showed
significant anti-inflammatory activity, consistent with the indi-
cations revealed in the second phase (inflammatory) 4., It also
possesses expectorant, anti-inflammatory, antioxidant, thy-
roid inhibiting properties and combats cholesterol build up
and is antifungal P, It was demonstrated that it inhibits sev-
eral pro-inflammatory and matrix degradation mediators
typically involved in osteoroarthritis induced cartilage deg-
radation %, Stigmasterol does seem to be playing a role in

B7 and exerts a significant topical

reducing inflammation
anti-inflammatory activity *®. It is a Precursor of compounds

which can limit inflammatory processes.
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Conclusion

The present work characterized an isolated component
stigmast-5, 22-dien-3$-ol from the active chloroform fraction
of the ethanol extract of I. carnea flowers. These results al-
low the conclusion that the flower extract of 1. carnea is
having a protective effect on hematological changes occur-
ring on TDI-exposure in Wistar rats, possibly due, in part, to
the presence of stigmasterol. However, future studies are
necessary to evaluate the effect of . carnea on the release of
chemical mediators, like tumor necrosis factor (TNF-a) and
various cytokines, which are also known to enhance the
symptoms of asthma.

Acknowledgements

The authors are thankful to the VNS Institute of Phar-
macy, Bhopal, India for providing the necessary facilities to
carry out the research work. The authors are also thankful to
taxonomists at the Department of Botany, Saifia College of
Science & Education, Bhopal, India for proper authentication
of the plant.

References

[1] Expert Panel Report 2 Clinical Practice Guidelines. Guidelines
for the Diagnosis and Management of Asthma [S]. NIH Pub-
lication, 1997: 3-4.

[2] Bernstein JA. Overview of diisocynate occupational asthma [J].
Toxicology, 1996, 111(1-3): 181-189.

[3] Park HS, Nahm DH. Prognostic factor for toluene diisocy-
anate-induced occupational asthma after removal from ex-
posure [J]. Clin Exp Allergy, 1997, 27(10): 1145-1150.

[4] Radlich CA, Karol MH. Diisocyanate asthma: clinical aspects
and immunopathogenesis [J]. Int Immunopharmacol, 2002,
2(2): 213-224.

[5] Huntley A, Ernst E. Herbal medicine for asthma: a systematic
review [J]. Thorax, 2000, 55: 925-929.

[6] Frey R. Ipomoea carnea sp. fistulosa (Martius ex Choisy) Aus-
tin: taxonomy, biology and ecology reviewed and inquired
[J]. Trop Ecol, 1995, 36(1): 21-48.

[7] Khalid MS, Singh RK, Reddy IVN, et al. Anti-inflammatory
activity of aqueous extract of Ipomoea carnea Jacq. [J].
Pharmacologyonline, 2011, 1: 326-331.

[8] Dwivedi SN. Ethnobotanical studies and conservation strate-
gies of wild and natural resources of Rewa district of
Madhya Pradesh [J]. J Econ Taxon Bot, 2003, 27(1):
233-244

[9] Ekka NR, Dixit VK, Ethno-pharmacognostical studies of me-
dicinal plants of Jashpur district Chattisgarh [J]. Int J Green
Pharm, 2007, 1(1): 2-4.

[10] Varghese E. Applied Ethnobotany—A Case Study Among the
Kharias of Central India [M]. New Delhi: Deep Publications,
1996: 56-58

[11] Amna AA, Abdelgadir EH, Adam SEI. Toxic effect of
Ipomea carnea leaves on Wistar rats [J]. J Pharmacol Toxi-
col, 2011, 6(1): 18-23.

[12] Phillips O, Gentry AH, Reynal L, et al. Quantitative ethno-
botany and Amazonian conservation [J]. Conserv Biol, 1994,

- 165 -

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

8 (1): 225-248.

De Sousa, RR, Queiroz KC, Souza AC, et al. Phosphopro-
tein levels, MAPK activities and NFkappaB expression are
affected by fisetin [J]. J Enzyme Inhib Med Chem, 2007,
22(4): 439- 444.

Mahajan RT, Badgujar SB. Phytochemical investigations of
some laticiferous plants belonging to Khandesh region of
Maharashtra [J]. Ethnobot Leafl, 2008, 12: 1145-1152
Agarwal RK, Upadhyaya RK. Preliminary pharmacol-
ogical studies on the glycoside obtained from the leaves
of Ipomoea carnea Jacq. [J]. Indian Drugs Pharm Ind,
1978, 13(3): 7-8.

Shrivastava S, Dwivedi S, Dubey D, ef al. Traditional herbal
remedies from Madhya Pradesh used as oral contracep-
tives—a field survey [J]. Int J Green Pharm, 2007, 1(1):
18-22.

Pankaj O. Major Ipomoea species (morning glories) of
Chhattisgarh. India: natural occurrence. Traditional Medici-
nal Knowledge Trade [J]. Rice Res Note Botanical com,
2003, 24(2): 274-276.

de Fatima Agra M, de Freitas PF, Barbosa-Filho JM. Synop-
sis of the plants known as medicinal and poisonous in
Northeast of Brazil [J]. Braz J Pharmacog, 2007, 17(1):
114-140.

Umar S, Junior P, Wichtl M. Isolation and identification of
agroclavine and alpha-dihydrolysergol from leaves of Ipo-
moea fistulosa [J]. Planta Med, 1980, 40(4): 328-332.

Dubey P, Khare N, Gupta PC. A new flavonoid glycoside
from the leaves of Ipomoea fistulosa [J]. Curr Sci, 1982, 51:
351-352.

Haraguchi M, Gorniak SL, Ikeda K, ef al. Alkaloidal com-
ponents in the poisonous plant. IJpomoea carnea (Convolvu-
laceae) [J]. J Agric Food Chem, 2003, 51(17): 4995- 4998.
Khatiwora E, Adsul VB, Manik M, et al. Spectroscopic de-
ter- mination of total phenol and flavonoid contents of Ipo-
moea carnea [J]. Int J Chem Tech Res, 2010, 2(3):
1698-1701.

Harborne JB, Williams CA. Advances in flavonoid research
since 1992 [J]. Phytochemistry, 2000, 55(6): 481-485.

Mali RG, Mahajan SG, Mehta AA. Studies on bronchodila-
tory effect of Lepidium sativum against allergan induced
bronchospasm in guinea pigs [J]. J Ethnopharmacol, 2008,
78: 133-137.

Zeng KC, Nong DX, Morioka T, et al. Elevated interleukin-4
and interleukin-6 in rats sensitized with toluene diisocyanate
[J]. Ind Health, 2001, 39: 334-339.

Mahajan SG, Mali RG, Mehta AA. Effect of Morniga oleif-
era Lam.seed extract on toluene diisocyanate induced im-
mune mediated inflammatory response in rats [J]. J Immu-
notoxicol, 2007, 4(2): 85-96.

Khatun M, Billah M, Quader A. Sterols and sterol glucoside
from Phyllanthus species [J]. Dhaka Univ J Sci, 2012, 60(1):
5-10.

Kouadio K, Zheng KC, Tuekpe MK, et al. Airway inflam-
matory and immunological events in a rat model exposed to
toluene diisocyanate [J]. Food Chem Toxicol, 2005, 43(8):
1281-1288.

Packman EW, Rossi GV, Harrisson JWE. The effect of
histamine and antihistamines on body temperature [J]. J
Pharm Pharm, 1953, 5(1): 301-310.



[30]

[31]

[32]

[33]

[34]

Jain Smita, et al. / Chin J Nat Med, 2014, 12(3): 161-166

Gleich GJ. The eosinophil and bronchial asthma: current
understanding [J]. J Allergy Clin Immunol, 1990, 85:
422-436

Djukanovic R, Wilson JW, Britten KM. Quantification of
mast cells and eosinophils in the bronchial mucosa of
symptomatic atopic asthmatics and healthy control subjects
using immunohistochemistry [J]. Am Rev Respir Dis, 1990,
142(4): 863-871.

Busse WW, Lemanske RF. Asthma [J]. N Engl J Med, 2001,
344(5): 350-359.

Davis WB. Eosinophils. /n: Barns P (ed.) Asthma and COPD
Basic Mechanism and Clinical Management, Amsterdam,
The Netherlands: Academic Press, 2002: 111-112.

Githinji CG, Mbugua PM, Kanui TI, et al. Analgesic and
anti-inflammatory activities of 9-hexacosene and stigmas-
terol isolated from Mondia whytei [J]. Phytopharmacology,

[35]

[36]

[37]

[38]

2012, 2 (1): 212-223.

Dwivedi SN. Traditional health care among the tribals of
Rewa District of Madhya Pradesh with special reference to
conservation of endangered and vulnerable species [J]. Econ
Taxon Bot, 1999, 23(2): 315-320.

Agarwal RK, Upadhyaya RK. Antimicrobial activity of
metal complexes prepared from leaf proteins of /pomoea
carnea Jacq. [J]. Indian Drugs Pharm Ind, 1979, 14(2):
23-25.

Garcia MD, Saenz MT, Gomez MA, et al. Topical antiin-
flammatory activity of phytosterols isolated from Eryngium
foetidum on chronic and acute inflammation models [J].
Phytother Res, 1999, 13(1): 78-80.

Githinji CG, Mbugua PM, Sakari LF. Analgesic effects of
Mondia whytei aqueous root extract on mouse formalin test
[J]. Pharm J Kenya, 2008, 3(3): 107-109.

Cite this articls as: Jain Smita, Patil U.K.. Effect of [pomea carnea Jacq. flowers on hematological changes in toluene diisocy-
anate-induced inflammation in Wistar rats [J1. Chinese Journal of Natural Medicines., 2014, 12(3): 161-166

- 166 -



