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ABSTRACT various therapeutic purposes.

According to the literature which revealed that Keywords: Emblica officinalis, Ficus racemosa;
immunopharmacological based activity of crude Srychnosnux-vomica; Hepatitis B vaccine.
terpenoids extracted from the leaves Efblica

officinalis, Ficus racemosa and Strychnos nux- 1. INTRODUCTION

vomica on human whole blood has not been carried

out. In order to explore its immunosuppressive One of the largest groups of medicinal plant
activity of these crude terpenoi@g.25-25 mg/ml; products i.e. terpenoids occupied an important

50 pl) using human whole blood stimulated with position with more than twenty three thousands
hepatitis B vaccine containing surface antigen structures are known and they are also referred as
(HBsAg, 20 pg/ml; 10 pl) pertaining to human terpenes [1]. Out of these compounds, most of them
blood counts (lymphocytes, monocytes and granulo- are volatile substances which provide fragrance to
cytes count), CD14 monocyte surface marker and their plant including flowers and are generallydise
HBsAg stimulated proliferation assay. The results in industries especially for perfumery and cosmetic
showed that these crude terpenoids extracted products including food additives [2, 3]. All these
from various medicinal plants containing HBsAg terpenoids are widely distributed as well as reggbrt
inhibited the percentage count of monocytes as in leaves and fruits of medicinal plants including
well as granulocytes at higher doses. In addition, conifers, citrus etc with general formulask), and
these crude terpenoids also reduces its proliterati classified as monoterpenes;§8:¢), sesquiterpenes
rate at higher doses as compared to control and(CisH,4), diterpenes (&Hs;) and sesterterpenes
standard (HBsAg). The overall conclusion of this (CyHao). On the basis of this classification, these
study showed that these crude terpenoids possesderpenoids displayed a wide range of immunobio-
immunosuppressive activity and might be used for logical activities against cancer, malaria, inflaaam
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tion etc. [4, 5]. According to literature, thereear
number of terpenoids which were used for various
immunobiological activities such as limonene
(monocyclic monoterpene; major constituent of peel
oil, oranges, citrus, lemon etc); sesquiterpent{ac
ne (present in species i.Byrethrum parthenium,
Leucanthemum pathenium etc. and also present in
anti-malarial drug compoundrtemisinin isolated
from Artemisia annua); diterpenes e.g. acyclic
diterpenes, Phytol, biomarker found in aquatic
environment and side chain of chlorophyll-a [6, 7].
As per the Indian traditional system of
medicine (Ayurveda),Emblica officinalis (Amla;
family Euphorbiaceae), showed various immuno-
pharmacological activities in animal model (precli-
nical) studies i.e. immunomodulatory, anti-inflam-
matory, anti-cancer etc. and also showed

the plant. In addition, the leaves of this meditina
plant showed the presence of sterols and triter-
penoids using petroleum ether extract and also
determined qualitatively i.e. alkaloids, tannindan
flavonoids using ethanolic extract [17, 18].

In addition, Srychnos nux-vomica (kajara,
kuchala; familyLoganiaceae) medicinal plant found
in India and showed its immunobiological effect
against certain disorders e.g. diabetes, asthma etc
As per the literature, two alkaloids i.e. brucine
and strychnine isolated from medicinal plant and
showed anti-cancer, anti-inflammatory, analgesic
activities etc. [19-21]. As per the literature, sthi
medicinal plant is recommended for heart and eye
diseases, nervous disorders, respiratory diseases i
elderly person etc and also reported as poison

its when consumed in large doses producing titanic

effectiveness against various disorders (heart, eye convulsions and eventually leads to death [20, 21].

respiratory, diabetes etc.) [8-10]. The most papula
or effective plant part i.e. fruit which is gendyal

In the present study, little information is
provided about the role of secondary metabolites

used to treat many ailments e.g. common cold, fever especially terpenoids isolated from the leaves of
etc. As per the literature, this medicinal plant is these medicinal plants and supports the use oéthes
reported as a dietary source of vitamin C, minerals terpenoids as an immunopharmacological agent

and amino acids. In addition, this medicinal plant

against specific protein antigen (hepatitis B vaegi

protects the cells against free radical damage and HBsAg) using human whole blood.

provides anti-oxidant protection but it promotes as
disease preventing tonic [11]. Number of studies ha

been shown that this medicinal plant used as

immunity booster i.e. there is significantly enhenc

ment of white blood cells count and also enhanced

its immunity reported in rodent model studies
[11-13].
Ficus racemosa (Umber; family Moraceae)

2. MATERIALS AND METHODS
2.1. Collection of fresh plant material
Fresh plant leaves of medicinal plants i.e.

Emblica officinalis, Ficus racemosa and Strychnos
nux-vomica were collected from the garden of

commonly found in forests and water streams and Vidya Pratishthan’s School of Biotechnology, Bara-
showed numerous medicinal uses i.e. bark (skin mati, District Pune, Maharashtra, India.

diseases, anti-diabetic and anti-septic agen@syeke

(mixed with honey are given in bilious infections);
roots (dysentery, diabetes, hydrophobia etc.)idrui
(blood disorder, fatigue, leprosy, scabies etcd an

2.2. ldentification and extraction of terpenoids

Fresh plant leaves oEmblica officinalis,

latex (diabetes, toothache, vaginal disorders etc.) Ficus racemosa and Strychnos nux-vomica were

[14-16] and showed various immunopharmacolo-
gical activities such as anti-cancer, gastropritect
wound healing, cardioprotective, hepatoprotective,
anti-pyretic, antidiuretic, anti-inflammatory, anti
bacterial, memory enhancing, antioxidant, hypogly-
cemic etc. As per the literature, tetracyclic tpene
(glauanol acetate) were isolated as well as pdrifie
from the leaves including stem bark and fruit and

washed thoroughly three to four times with running
tap water and then with distilled water. Finallist
plant material was dried in a shady area and
prepared to form fine powder. For preliminary
studies, this plant dried material is used for
analyzing the secondary metabolite i.e. terpenoid
using methanol, chloroform and sulphuric acid. For
guantitative based studies, dry leaves powder (1 g)

also reported protease (aspartic) from the latex of was taken into a test tube and adds 10 ml of

MicroMedicine 2016; 4 (1): 1-7
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methanol was poured in it. Afterwards, the plant
material was shaken and collects the filtrate.
Thereafter add 2 ml and 3 ml of chloroform and
sulphuric acid were mixed in extract of selected
plant samples oEmblica officinalis, Ficus race-
mosa and Strychnos nux-vomica. Formation of
reddish brown color indicates the presence of
terpenoids in the selected plants [22].

For isolation of terpenoids from medicinal
plants, weigh 5 g of plant leaves powdeiEafblica
officinalis, Ficus racemosa and Srychnos nux-
vomica were taken separately and soaked in alcohol
for 24 hours. Thereafter collect the filtrate from
leaves powder and was extracted with petroleum
ether using separating funnel. The ether extrast wa
treated as total terpenoids [23].

2.3. Human blood samples and estimates its
blood counts

Non-infected human EDTA blood samples
were collected from Mangal Pathology laboratory,
Baramati region, District Pune, Maharashtra, India.
For these studies, 100 pl of EDTA human whole
blood were taken in 3 ml falcon tube and then add
serial dilutions of crude terpenoids (6.25-25 mg, 5
pl) including hepatitis B vaccine (HBsAg; 20 pg/ml,
10 pl). Incubate whole blood samples containing
serial dilutions of crude terpenoids along with
standard HBsAg for 2 h. After incubation, lysed
human blood samples using red cell lysis buffer
(ammonium chloride, potassium bicarbonate and

After incubation, collect the cells after centrifitg
tion of samples and stained with CD14 FITC (3 pl)
monocyte surface marker. Incubate the samples for
30 minutes in dark at room temperature. After
incubation, wash (2500 rpm; 10 min) the samples
two times with PBS (pH 7.2) and proceed for flow
cytometric analysis [10, 24, 25].

2.5. Cytotoxicity assay

Cytotoxicity assay was performed in lysed
human whole blood and was cultured for 48 h in
presence of variable doses of crude terpenoids
(6.25-25 mg/ml, 50 pl) along with standardized dose
of HBsAg (10 ul) in 96 well flat bottom tissue
culture plates. After 48 h incubation, add MTT
solution (2.5 mg/ml; 10 pl) and incubate 96 well
plates for 2-3 h in carbon dioxide incubator. Again
the plates were centrifuged (1800 rpm for 5
minutes) and supernatant was eliminated. Add
DMSO (100ul solution) to the formazon crystals
and the absorbance was evaluated in an ELISA
reader at 570 nm [24, 25].

2.6. Statistical analysis

All values are mentioned as Mean + S.E.
The difference between the control and treated
groups of terpenoids (6.25-25 mg, 50 pl) extracted
from Emblica officinalis, Ficus racemosa and
Strychnos nux-vomica containing HBsAg Data is
represented by One way ANOVA (Boniferroni

ethylene diamine tetraacetic acid) and washed the multiple comparison) test.

samples two times with phosphate buffered saline
(PBS, pH 7.2) and proceed for flow cytometric
analysis for the estimation of total blood

3. RESULTS

(lymphocytes, monocytes and granulocytes) counts 3.1. Effect of terpenoids on human blood counts

in human whole blood [10, 24, 25].

2.4. Estimation of CD14 FITC monocyte surface
marker

In this study, human lysed whole blood
samples were cultured in 96 well flat bottom tissue
culture plate for 24 h in carbon dioxide incuba-
tor (37 °C, 5% CQ) along with variable doses of
crude terpenoids (6.25-25 mg, 50 ul) extracted from
Emblica officinalis, Ficus racemosa and Strychnos
nux-vomica along with HBsAg (20 pg/ml; 10 pl).

To determine its effect using variable doses of
crude terpenoids (6.25-25 mg/ml, 50 pl) on human
blood counts as shown in Fig. The results showed
that these crude terpenoids showed decline at highe
doses against HBsAg in the number of monocytes as
well as granulocytes count. Overall, the results
showed that these terpenoids extracted from
Emblica officinalis, Ficus racemosa and Strychnos
nux-vomica at higher doses against HBsAg showed
immunosuppressive activity.

MicroMedicine 2016; 4 (1): 1-7
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3.2. CD14 monocyte surface marker or suppressed the production of antigen (HBsAQ)
specific proliferation, CD14 monocyte populatioo. et

To determine its effect using variable doses of Although the exact mechanism of this crude
crude terpenoids (6.25-25 mg/ml, 50 pl) on CD14 mechanism of terpenoids extracted from the leaves
monocyte surface marker as shown in FigTRe of Emblica officinalis, Ficus racemosa and Strych-
results showed that these crude terpenoids at ighe nos nux-vomica is not known, it may be mediated by
doses extracted fronEmblica officinalis, Ficus the interaction between the most active components
racemosa and Strychnos nux-vomica showed decli- of crude terpenoids from these medicinal plants and
ne in CD14 monocyte surface marker as compared cell-surface markers including growth factors invol
to standard (enhancement of CD14) and control. ving specific protein antigen (HBsAg) activation,
and it is possible that identification and elucioat
of the active constituents in this crude terpenoids
may provide beneficial leads to the development

In order to observe its effect using variable of new and effective immunosuppressant drugs.
doses of terpenoids on antigen (HBsAg) specific Immunopharmacological activity of crude terpeno-
immune response as shown in Fig.3. The results ids can be measured by detecting the changes in the
showed that these terpenoids at higher doses showechuman blood counts including CD14 monocyte

3.3. Antigen (HBsAQ) specific immune response

decline in HBsAg specific immune response as
compared to standard and control. Overall, the
results confirmed its immunosuppressive activity
against HBsAg.

4. DISCUSSION

In recent years, focus on the use of medicinal
plant products in order to prevent and treat number
of animal including human diseases has been
revived all over the world. Most of the evidences
collected from the literature which are based on
medicinal plant products and showed immense
potential against number of pathogens. Previously,
number of medicinal plant products used and proved
as immunomodulating agent against non specific

surface marker and HBsAg proliferation assay. To
elucidate the immunobiological effect of crude
terpenoids on lysed human whole blood, our group
measured the changes in blood counts, CD14
marker and proliferation assay.

In this study, our group evaluated the effect
of these crude terpenoids from three medicinal
plants i.e.Emblica officinalis, Ficus racemosa and
Srychnos nux-vomica against HBsSAg on human
blood counts, CD14 monocyte surface marker using
flow cytometry and HBsAg specific proliferation to
determined its cytotoxicity. The outcome of the
results proved that these terpenoids extracted from
the leaves of these medicinal plants against HBsAg
showed significantly suppress the production of
human blood counts (monocytes as well as granulo-

antigen using sheep red corpuscles (SRBC) and arecytes count). Whether it's suppressive effect an th

being extensively explored for their potential et
treatment and prevention of chronic diseases [26,
27]. In the present study, our research group fdus
on secondary metabolite i.e. terpenoids which are
clinically useful and safe products froEmblica
officinalis, Ficus racemosa and Srychnos nux-
vomica in human whole bloodhat could modulate

monocytes as well as granulocytes count was a
direct result of its action on T cell stimulator
(HBsAQ). In order to confirm its activity against
HBsAg, again the results showed that at higher
doses, these crude terpenoids showed decline in
HBsAg specific proliferation and CD14 monocyte
surface marker as compared to control and standard

the immune response. There are numerous example§HBsAg). As per the studies, the results showed
in animal model studies including human whole that these crude terpenoids showed highly signifi-
blood and peripheral blood mononuclear cells cant and dose-dependent inhibition and reported
where modulation of the antigen (HBsAgQ) specific immunosuppressive activity.

proliferation including blood counts and CD14 According to the literature, CD14 marker

monocyte surface marker alters the outcome of the (55 kDa, glycoprotein; leucine-rich repeats) présen
diseases. These trends indicate that there is anabundantly on the surface of monocytes and
urgent need for those compounds that can modulatemacrophages and also reported in granulocytes

MicroMedicine 2016; 4 (1): 1-7
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(neutrophils), basophils, Kupffer cells, dendritic effect after incubating with optimized dose of

cells and lymphocytes [28, 29]. But these markers HBsAg at higher doses as compared to control.
will be detected only through flow cytometry. In Overall, the data showed its immunosuppressive
the present study, our studies correlates CD14 activity.

monocyte surface marker with human blood counts

(lymphocytes, monocytes and granulocytes count). 5. CONCLUSION

The flow cytometric results clearly indicates that
these crude terpenoids at higher doses showed Studies on cell-mediated immune response

immunosuppressive effect against HBsAg i.e. dec- with respect to HBsAg specific proliferation,
line in monocytes as well as granulocytes count and estimation of blood counts including CD14 mono-
CD14 monocyte surface marker. In addition, cell cyte cell surface marker which clearly indicates
viability and HBsAg specific based assays are the immunosuppressive effects of crude terpenoids
generally used for screening the crude terpenoids extracted from the leaves dmblica officinalis,

and the results indicates its immunosuppressive Ficusracemosa and Strychnos nux-vomica.
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An ethnobotanical investigation was carried out in
Bhadrak and Kendrapara districts of Odisha, India 1. INTRODUCTION
to explore the therapeutic use of plants by local
inhabitants. Data on medicinal plants were collgcte Folk medicine has been used in almost all
from June 2012 to July 2014 using structured cultures throughout the world and still the maigsta
guestionnaires, complemented by free interviews of about 80% of the present world population for
and informal conversations. The research resulted their primary healthcare [1, 2]. Medicinal plante a
identification of 64 medicinal plants belonging® the resource of drug of traditional systems of
families. The most cited families were Cucurbita- medicine, modern medicines, nutraceuticals, food
ceae, Fabaceae, Araceae and Asteraceae. Differensupplements, pharmaceutical intermediates, and
plant parts like bark, leaf, flower, seed, stemgtro chemical entities for synthetic drugs [3, 4]. Accor
and whole plant were reported as used in raw or ding to an estimate of the WHO, about 25% of the
cooked form against different diseases. Prominent drugs prescribed worldwide come from plants and a
diseases treated by plant remedies were asthma significant number of basic and essential life Bgvi
cardiovascular ailments, gastrointestinal disorders drugs are exclusively of plant origin [5]. The reas
diabetes, jaundice, malaria, skin disorders and is that, some of the important drugs for some serio
rheumatism. Data obtained showed that in the diseases which did not have suitable remedies
studied area the folk use of plants is still alared in modern system have been developed from
plays an important role in the conservation of plants. These include the anti-hypersensitive
biodiversity and the regional indigenous medicinal reserpine fronmRauvolfia serpentine; the anticancer
knowledge for future generations. Further inves- vinblastine and vincristine fromCatharanthus
tigation of the reported plant species related to roseus;, antimalaria quinine fronCinchona ladge-
pharmacological and phytochemical studies may riana; atropine fromAtropa belladonna; the pain
lead to the discovery of new bioactive compounds killer morphine and the anti-cough codeine from
for treating life-threatening illnesses. Papaver somniferum etc. Furthermore, compounds

MicroMedicine 2016; 4 (1): 8-20
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such as muscarine, physostigmine, cannabinoids, and 86° 14’-87° 03’ E) situated in central coastal
yohimbine, forskolin, colchicines and phorbol plain zone of Odisha state, eastern India, south As
esters, all obtained from plants, are important (Fig. 1) and covers an area of 5149°kmwith a
tools used in pharmacological, physiological and population of 29.46 lakhs (2011 Census). The
biochemical studies [6]. investigation was carried out in all the nine bkock
Several studies have been made on plants (viz.,, Aul, Derabis, Garadpur, Kendrapara, Mahakal-
under a multitude of ethnobotanical grounds. pada, Marshaghai, Pottamundai, Rajkanika and
According to a recent study conducted by the Rajnagar) of Kendrapara district and seven blocks
Ministry of Environment and Forest [7], Govt. of (Basudevpur, Bhadrak, Bhandaripokhari, Banta,
India, New Delhi, under the “All India Coordinated Chandbali, Dhamnagar and Tihidi) of Bhadrak
Research Project on Ethnobiology”, the ethnic district. The districts accounts for 3.31% of the
communities in India use over 10,000 wild plant state’s territory and shares about 7.02% of the
species for meeting their primary health care, food state’s population. Most of its people live in &dles
and material requirements. About 8000 wild plant (90.94%)and agriculture is their main occupation.
species are used in traditional, folk and herbal The climate of the districts is warm and humid.
medicine for a variety of medicinal purposes, which Three distinct seasons are felt during the yeae Th
covers about 1, 75, 000 specific applications. €hes rainy season (mid June to mid October), winter (mid
plants are representing about 75% of the medicinal October to February) and summer (March to mid
needs of the Third World Countries [8]. June). The air temperature ranges from 38°C in
In India, a large percentage of the population summer to 13°C in winter, and the annual average
is found in rural areas where health is a major rainfall is approximately 1550 mm. The districte ar
constraint. In these areas hundred of primary healt located in the deltaic region with close proximniby
centers which are intended to serve rural people, the Bay of Bengal. Obviously, it has all the featur
lack staff, diagnostic facilities, and adequatepsup of a costal climate, i.e. saline weather, influente
lies of drugs. Inaccessibility to modern allopathic coastal wind and cyclone proneness.
modalities, the decreasing efficacy of synthetic
drugs and the increasing adverse effects of their
usage [9, 10] have helped for herbal remedies [ ® ODISHA
which are safe and effective (WHO 2002), have
minor or no side effect [11]. Research studies have
also shown that, diets rich in fruits; vegetabled a
derived food products have health benefits against
cardiovascular diseases and certain types of cancer
[12]. In this context ethnomedicinal studies aiilt st
in the initial stage in most parts of the Bhadrak a
Kendrapara district of Odisha, and studies made so

Bay of Bengal (Bengal
y|of Beng:

far are not comprehensive [13, 14]. Hence, the Gmpraxpsmicr | [ roomearansmrer
present investigation was carried out among the |© % o /I‘V\ﬁ‘ikj/ w7
local inhabitants in rural areas of the Bhadrak and é BALESWAR g
Kendrapara district to survey, explore and document é 3 5
the therapeutic use of potential medicinal plants. ‘ % 5 i
“Bhandaripokh -]
2. MATERIALS AND METHODS G ,
KENDRAPARA OO At
2.1. Study area Figure 1. (A) Location of the Odisha state in the eastern

region of India, (B) map of the Odisha state, (€idg
The study area comprises two adjoining area showing different blocks of the Bhadrak distri
districts of Odisha (i.e. Bhadrak 20°43-21°13'N and (D) study area showing different blocks of the

and 86°6’-87° E and Kendrapara 20° 21'-20° 47° N Kendrapara district.
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2.2. Data collection names followed by family, their local names in
Odia if any and the parts used for medicinal
In order to document the utilization of purpose.
indigenous medicinal plants, the field study was

carried out monthly from June 2012 to July 2014 3. RESULTS AND DISCUSSION

following established and standard procedures

[15-17]. Before the field study: aims, methods, The healers were observed to use a total of 64
anticipated benefits of the study were adequately plants distributed into 45 families for treatmerfit o
explained to the informants in local language, i.e. various ailments (Table 1; Figs. 2-5). The various
(Odia), due consent and cooperation was taken for ailments treated included fever, bone fracture,
the documentation of the traditional plants used by cardiovascular ailments, kidney disorders, loss of
them. We discussed with the local healers, asked appetite, gastrointestinal disorders (such as
about their opinions and made decisions together on diarrhoea and dysentery), diabetes, earache, lower
where to go and what to do in the coming days. The abdominal pain during menstruation, jaundice,
healers were the main informants, and their stomachache, burning sensations during urination,

responses to our questions were recorded. One of usrheumatism and ulcerThe most cited families

was responsible for writing down all the answers
and information given by the healers. Structured
guestionnaires, complemented by free interviews
and informal conversations were followed [18]. The
experienced rural folk, traditional herbal medicine

are Cucurbitaceae, Fabaceae, Araceae and Astera-
ceae. The great prevalence of plants belongs to
Angiosperms (49 species to Dicotyledons and 14
species to Monocotyledons); the use of one
Pteridophytes is also reported (Fig. 6). Herbs were

practitioners who were having knowledge of the primary source of medicine (50%) followed by
traditional healing were interviewed about the oke  trees (21.9%), climbers (18.7%) and shrubs (9.4%)
plants for different ailments. One hundred andyhir as shown in Figure 7. The common use of
eight (105 men and 33 women) persons belonging herbaceous medicinal plants were also reported in
to three different age groups were interviewed. other parts of world [22-25], which may be due to
Among these persons, 10% were at age of 21-40 easy availability and high effectiveness in the
years, 50% were at age of 41-60 years and the treatment of ailment in comparison to other growth
remaining 40% were 61 years or more. Surveys forms [26]. Fifty two plants (81.3%) were cate-
were conducted in different villages of the didtric  gorized as wild while twelve plants (18.7%) were
Information on vernacular names, life forms, listed as cultivated plants (Fig. 8). Other researc
growth, local status, growth ranges, sources, parts has also documented the dominance of wild plants
used, preparation, administration, and uses of the in medicinal use [27-32]Different plant parts like
plant species were collected and recorded from bark, leaf, flower, seed, stem, root and whole fplan
the informants. Personal interviews and group were reported as used in raw or cooked form.
discussions with local inhabitants revealed some Leaves are predominantly used as a remedy for
valuable and specific information about the plants, various ailments (21%), followed by fruit and roots
which were further compared and authenticated by (18.5%) each, seeds (9.9%), whole plant (9.9%),
crosschecking [19]. Interviews with people were bark (7.4%) and the remainders were rhizome,
also conducted on a systematic basis to know more flower, thorn, pulp and corm (Fig. 9). The common
details about plant species, their management anduse of leaves have also been made in earlier studie
distribution. The plant families, genera, and seeci  [14, 25, 27, 29] which may be due to easy findihg o
of the collected specimens were identified by using this plant part and its availability during all seas
standard floras and available literatures [20, 21]. of the year and also contain high concentrations of
The identified species were photographed and the active agents [33]. This practice helps to increase
voucher specimens were deposited in the herba-the chances of species survival and enhances the
rium of Botany Department, Chandbali College, sustainable management of plants than the use of
Chandbali. The list of medicinal plants were roots and/or the whole plant.

depicted in a tabular form along with their botahic

MicroMedicine 2016; 4 (1): 8-20
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Figure 2. (a) Acacia nilotica (L) Dilile, (b) Amaranthus Figure 4. (a) Ludegla hyssopifolia L., (b) Luffa acu-
spinosus L., (c) Ananas comosus (L.) Merr., (d)Artocarpus tangula L. var. amara Roxb., (cMarslea minuta L.,

lacucha Roxb., (e)Averrhoa carambola L., (f) Basella (d) Morinda citrifolia L., (e) Mucuna pruriens L., (f)
alba L. Oxaliscorniculata L.

Flgure 3. (a) Cae&lpmla bonduc (L) Roxb, (b)CaIamus Figure 5. (a) Pigtia stratoites L., (b) Sapindus emargi-
rotang L., (c) Chrysopogon aciculatus Retz. Trin., natus Bahl., (c) Solanum virginianum L., (d) Sonneratia
(d) Clerodendruminerme L., (e) Colocasia esculenta (L.) caseolaris L., (e) Trapa natans L., (f) Vetiveria zizanioides
Schott., (HHydrilla verticillata (L. f) Royle. (L.) Nash.

MicroMedicine 2016; 4 (1): 8-20
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m Dicotyledons mMonocotyledons is used for cholic [36]. Similarly, the root andifr
= Pteridophytes Ananas comosus are either eaten or applied topi-
1% cally as an anti-inflammatory and digestive [37];

Artocarpus lacucha bark chewed like betel nut is
used to treat skin ailments [38]; the leaves of
Basella alba are used to bring sound refreshing
sleep when it is applied on head about half an hour
before bathing [39]Cleome viscosa roots are used
for scurvy and rheumatism [40jp the same way,
the roots ofClerodendrum inerme is used to treat
coughs and skin diseases [41]; the juice extracted
Figure 6. Proportions of plants used in the preparation of from the leaf stalks oColocasia esculenta with salt
herbal medicines. is used as an absorbent in cases of inflammed gland
and buboes [42]; fruits dEmbelia ribes is used for
jaundice [43] and roots are used for Influenza ;[44]
whole plant ofEvolvulus alsinoides is used to cure
bronchitis, biliousness, epilepsy, leucoderma [45].
Likewise, the bark ofFeronia limonia is prescribed
for biliousness and liver diseases [46,4lfipmea
mauritiana tuber root powder is reported to be of
beneficial use to persons suffering from or prame t
coronary disease problems and diabetes [U&fa
acutangula fruit is used for the treatment of diabetes
[49]; Marsilea minuta is used in treatment of
Figure 7. Percentage of growth forms used for medicinal diarrhea, bronchitis, epilepsy, hepatitis, kidney
purposes. infection [50]; green fruits oMorinda citrifolia is
used for arthritis, gastric and oral ulcers, tootte
indigestion[51]; the fruits Opuntia dillenii is used
for antinflammatory and analgesic effects [52];ts00
of Pandanus fascicularis are widely used in
treatment of osteoarthritis and skin diseases like
leprosy [53,54];Pistia stratiotes leaves are recom-
mended for the treatment of ringworm infection of
the scalp, syphilitic eruptions, skin infectiongijlb,
and wounds [55]; the roots dfragia involucrate
is used for antipyretic and wound healing [56] and
the fruits of Trapa natans are recommended for use
Figure 8. Distribution of wild and cultivated plants used in bleeding disorders, threatened abortion, dysuria
in herbal medicine. polyuria and oedema [57].
The healers prescribed both single and
multiple plant prescriptions for the treatment of
Some of the medicinal plant species reported yarious diseases. The use of single and multiple
in this paper were also documented in earlier works plant prescriptions have also previously been
but purposes and methods of uses are different, for yocumented [25, 27, 58-60]. The paste and juice
example, tender leaves Atacia nilotica are used  ere the most usual forms of consumption of herbal
as a gargle in spongy gums, sore throat and as washmedicine and the principal mode of administration
in haemorrhagic ulcers and wound [34]; the juice of was oral followed by external or topical applicatio
the bark mixed with milk is dropped into the eye in Water is most often used as dilutant for the
conjunctivitis [35]; decoction of thacorus calamus preparation of drugs followed by milk. Healers also

MicroMedicine 2016; 4 (1): 8-20
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mix black salt, salt (sodium chloride) and sugar
candy in herbal formulation and similar results ever
also previously reported [58, 61]. During the pério
of investigation the healers reported that the
traditional knowledge acquired from their ancestors
used to be transferred verbally to one of their
Successors.

Whole plant
10%

Figure 9. Percentage of relevant plant parts used in
herbal medicine.

4. CONCLUSION

The present study indicates that the know-
ledge and usage of folk medicine still exists iratu

areas of Bhadrak and Kendrapara districts, Odisha 5,

and play a significant role in the treatment of
various human ailments and also testifies ancient
traditions. Thus, from the modern social contexd an
economic view of health services, it is imperatoe
link the folk medicine with the modern scientific
knowledge related to pharmacological and phyto-
chemical studies which may lead to the discovery
of new drugs for treating life-threatening illnesse
Efforts should be made to cultivate potential
medicinal plant species as field crops and their
conservation should be done in appropriate ecolo-
gical conditions.
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Table 1.Ethnobotanical inventory of medicinal plants in Brek and Kendrapara districts of Odisha, India.

Botanical name, family ~ Growth Parts used Disease/condition  Mode of application
& local name forms
Acacianilotica (L.) Leaves are squeezed with water and the juice
Delile.(Mimosaceae), Tree Leaf Diabetes : q . ; |
. ; (5 ml) is taken for 30 days against diabetes.
Kanta Babula
Acorus calamus L Leaf Insecticide asthma, Dried leaves are used as insecticide. Fresh
. ‘L, Herb o bronchitis and rhizome (2 g) is administered orally for 30
(Araceae), ‘Bacha rhizome »
cough days to cure asthma, bronchitis and cough.
Alanaium salvifolium Boiled leaves are made into paste and applied
ang Bone fracture, on the bone fractured areas till cure. Leaf
(Linn. f.) Wang. Tree Leaf : )
. : , diabetes leachate (10-15 ml) is taken for a week to
(Alangiaceae), ‘Ankula S
reduce sugar in urine.
Amaranthus spinosus L. 10 leaves are warmed gently and applied
(Amaranthaceae), Herb Leaf Boils, burns locally thrice daily for 5 days to cure boils
‘Kanta saga’ and burns.
Amaranthus viridis L. Whole Whole plant is used as emoallient for ulcer
Herb Ulcer .
(Amaranthaceae), plant problems till cure.
Anacardium occidentale N .
L. (Anacardiaceae), Tree Eruit Diarrhea Fruit juice (5-10 ml) is taken for three days to
- , cure diarrhea.
Saitamba
Ananas comosus (L.) Anti-inflammator The root and fruit are eaten raw as an anti-
o\ . . . y inflammatory and digestive. A root decoction
Merr. (Bromelliaceae), Herb Root, fruit digestive, . .
. . : (5-10 ml) is taken for 5-7 days against
Sapuri diarrhea :
diarrhea.
Bark powder when applied externally, draws
Artocarpus lacucha Bark Skin. puraative out purulent matter; heals boils, cracked skin
Roxb. Buch. —Ham. Tree fruit ’seed liver ’t(F))nicg ' and pimples till cure. The seed are good
(Moraceae), ‘Jeutha’ ' purgative for children. The ripen fruit is used
as tonic to liver.
Avicenia officinalis L. Tree Eruit Diabetes Fruits are squeezed with water and the juice
(Verbenaceae), ‘Bani’ (5 ml) is taken for a month.
The boiled flower juice (one spoonful) is
Averrhoa carambola L. Flower, Antihelmintic, taken for 3-5 days against helminthes, fever
(Oxalidaceae), Tree root, malaria, and malaria. Root paste with sugar is used as
‘Karmanga’ seed asthma an antidote for poison. The powdered seed
(2-3 g) is taken for 7 days to cure asthma.
Juice of the leaves (3-5 ml) with honey is
given for 3 days in case of constipation
Basella alba L. pgrtlc_ularly in children. The root paste along
. : Gynaecology, with rice washed water is taken in the
(Basillaceae), Climber  Leaf, root S L
‘Por constipation morning in empty stomach for one month to
cure irregular periods. Leaf is rubbed over
the affected part to cure irritation and
swellings due to caterpillar.
Bauhinia vahlii Barks of the stem and lime made into paste
Wight. & Arn. Climber  Bark Dysentery and are taken orally, twice daily for 3 days to
(Caesalpiniaceae), ‘Siali’ cure dysentery.
Benincasa hipsida Fruit juice of about 20 ml along with 1 g seed
(Thumb) Cong. Climber  Fruit Diabetes powder ofSyzygium cumini (L.) Skeels

(Cucurbitaceae),
‘Panikakharu’

(Jamu) is taken twice daily for 3 months to
control blood sugar.

MicroMedicine 2016; 4 (1): 8-20



17 | Panda et al.

Some less known folk medicine in Bhadrak and Kendrapara districts of Odisha, India

Botanical name, family

Growth

Parts used Disease/condition  Mode of application
& local name forms
Thorn paste with cow milk is applied
pimples. Root paste with unboiled cow milk
is taken to regulate the menstruation and with
Thom Gynecological black pepper it is used to control white
Bombax ceiba L. ' disorder, urinary  discharge. Root decoction (about 50 g root
PR I (=T] root, I : :
(Bombacaceae), ‘Simili troubles, boiled in a cup of water) is taken orally twice
flower : !
dysentery daily for a week to cure urinary troubles.
Decoction of flowers (about 5 teaspoonfuls)
is given twice daily for 3-4 days to cure
dysentery.
Caesalpinia bonduc (L.) i :
Roxb.(Caesalpiniaceae),' Shrub Leaf Jaundice _Leaf dpaste (3-5 ) is taken for 7 days to cure
Gila’ jaundice.
Calamus rotang L. , Shrub Bark Dysurea Juice of the fresh bar!< (50 g) is taken twice
(Arecaceae), ‘Beta daily for a month against dysurea.

o Paste of tuber applied on the affected pa
giﬁ?:a(g;gzlgég) Climber Tuber, Snake bite, bone case of snake bite. Powder of tuberous root
. s ' root fracture (2-3 g) is taken orally with milk for early
Ambiliti

recovery from fractured bone.
((j:eratophyllum The juice of the flower along with a teaspoon
emersum L. . L : )
Herb Flower Glycosuria of lemon juice and pinch of common salt is
(Ceratophyllaceae), . .
p L taken for 2 months against glycosuria.
Panisiuli
Leaf juice (-5 ml) is administered for 2
Chenopodiumalbum L. Whole Piles days to cure piles. One spoonful of whole
(Chenopodiaceae), Herb lant leaf  car di’ovascular plant decoction is used for killing intestinal
‘Bathuasaga’ plant, worms. Leaf is eaten for 30 days by the heart
patient to get relief from heart diseases.
Chrysopogon aciculatus Fresh rhllzome along witt-5 black pepper i
4 . crushed into a paste and taken early in the
(Retz.) Trin. (Poaceae), Herb Rhizome Stomach problem : .
) - morning for one month in empty stomach for
Guguchia Lo
stomachache and gastric disorder.

. I One spoonful of leaf Juice-5ml) is taker
Cicer ariet nu[n L. , Herb Leaf Stomachache against stomachache and laxative for 3-5
(Fabaceae), ‘Sola days
Cleome viscosa L Root is pounded th garlic, mixed witt

) castor oil, boiled and about 2-3 drops of
(Capparaceae), Herb Root Earache S A
) e squeezed juice is applied in the ear to treat
Banosorisho
earache
The powdered leaves mixed with campt
. garlic or pepper is taken for a week to cure
Clerodendruminerme 2
. edema. Leaf juice is taken orally for 5-7 days
(L.) Gaertn. Herb Leaf Rheumatism . .
to cure muscular pain as well as rheumatic
(Verbenaceae) : .
pain. The root paste is used for venereal
diseases.
Colocasia esculenta (L.) Herb Corm Vigour & vitality 50 g of boiled corm is eaten once daily for
Schott. (Araceae) one month.
Curcuma aromatica Juice (-5 ml) of the crushed rhizome
Salisb (Zingiberaceae), Herb Rhizome Diarrhea taken with honey for 3-5 days to cure
‘Palua’ diarrhea in children.
(DDlgss%r(‘)(sor;EI?banca Decoction of the bark along with the
(Eber{aceae) ' Tree Bark Cardiac problem  Syzygiumcumini (L.) Skeels (Jamu) is taken
‘Dhusara kendu’ against high blood pressure.
Dregea volubilis (L.f.) . : . : .
Benth. ex Hook f. Herb Root Pain in external Root paste is applied topically to cure pain

(Strychnaceae)

injury

due to external injury.
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Botanical name, family ~ Growth Parts used Disease/condition  Mode of application
& local name forms
L Fruit powder (-2 g) mixed with -3 black
Embel.la ribes Burn.f. Climber  Fruit Kidney problem  pepper seeds in hot water is taken for 7 days
(Myrsinaceae) S
to check frequent urination.
Euryale ferox Salisb
(Nymphaeaceae), Herb Seed Leucorrhoea Ylo ungffsee_ds ?rel eaten LO strepgthen spleen,
‘Kantapadma’ also effective for leucorrhoea, impotency.
Evolvulus alsinoides (L. The whole [lant extracts (-10 ml) are taker
Whole
(Convolvulaceae) Herb lant Brain disorder for 21 days to treat brain disorders like
‘Bichhamalia’ P insanity, epilepsy, and nervous debility.
Infusion of crushd fruits is taken (15 ml) in
Flacourtiaindica Stem-bark the morning for three days in painful
(Burm.f.) Merr. Shrub fruits Eczema, urination. 5 g stem bark paste is applied by
(Flacourtiaceae), root ’ urinary, fever rubbing the skin once a day for eczema. Bark
‘Bainchakoli’ paste (2 g) are taken for 3-5 days in case of
intermittent fever.
Helianthus annus L. . : . .
(Asteraceae), Herb Seed Bone fracture ﬁ'l cixtrac]ct%d fro:cn seed |s_”appI|ed for quick
‘Surajyamukhi ealing of bone fracture till cure.
Holarrhena pubescens Snake bite The root paste is applied on snakebite to
p p pp
(Buch-Ham) Wall.ex Tree Root. bark wounds, snake bite. Water extract of bark is given for
G.Don. (Apocynaceae), ’ boils, blood 3-5 days to cure blood dysentery. Root paste
‘Kerua’ dysentery is applied on cut, wound, abscess and boils.
Hydrilla verticillata
(Lf) - .
Royle. Herb Whole Joint pain Whole plant is slightly wa_rmed a|_1d tied on
. plant the affected area to cure joint pain.
(Hydrocharitaceae),
‘Chingudia dala’
Lablab purpureus Tendered pods (-2C g) are cooked an
(L.)Sweet. (Fabaceae), Climber  Fruit Diabetes taken daily in diet for one month to control
‘Shimba’ blood sugar.
Lagenaria siceraria . . .
(Molina) Standley Climber  Pulp Diabetes Fruit pulp (5 g) s taken in empty stomach for
: . , 30-40 days to reduce blood sugar.
(Cucurbitaceae), ‘Laoo
Limnophila heterophylla . L .
(Roxb.) Benth, Herb Leaf O_phthalmlc L_eafjwce is taken orally in case of eye
. disease diseases.
(Scrophulariaceae)

. o The leaf paste g) is used for poulticing i
Ludwigia hyssopifolia " orchitis and glands in the neck for 7 days. A
(G.Don) Exell Herb Leaf Orchitis s .

decoction is also used as a vermifuge and
(Onagraceae) purgative
Luffa acutangula Linn. . The dried fruit powder of fruit in the form of
Var. amara Roxb. . . Jaundice, asthma, . ! h o
(Cucurbitaceae) Climber  Fruit leucoderma snuff is used to cure jaundice. Fruit is also
‘Pitatarad k used traditionally for asthma and leucoderma.
Macrotyloma uniflorum 50 g of seed is soaked overnight with wa
L. Verdc. (Fabaceae), Herb Seed Kidney stone The decanted water (200 ml) is taken for thee
‘Kolatha’ months for removal of kidney stones.
Marsilea minuta L. Headache One spoonful of leaf extract is taken w
(Marsileaceae), Herb Leaf ' sugar for 7 days to cure headache and blood
‘Sunsunia’ blood pressure pressure
Momordica dioica Roxb. One spoonful of fruit juice is taken fol
Ex Willd. Climber  Fruit Diabetes. acidit month to control diabetes. One glass of fruit
(Cucurbitaceae), ' y juice with sugar candy daily for 7 days is
‘Kankada’ recommended to control acidity.
Morinda citrifolia L. Decoction of root (30-40 ml) is given for 3-5

Tree Root Dysentery

(Rubiaceae), ‘Achu’

days to cure dysentery
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Botanical name, family ~ Growth
& local name forms

Parts used Disease/condition

Mode of application

Mucuna pruriens (L.)

Paste of the seed is applied topically over
ulcers of the genital organs of both sexes till

DC. (Fabaceae), Climber  Seed Ulcer . icted in th
‘Baidanka’ cure. Meat preparations are restricted in the
diet during the period of treatment.
Oroxylumindicum (L.)
Vent. Tree Seed Cough and One spoonful of seed (2-3 g) decoction is
(Bignoniaceae), bronchitis taken for 7 days to cure cough and bronchitis.
‘Phanaphania’
gtetg'a(a“g:géﬂfﬂ(t;g eae) Herb Leaf Stomach 2-5 ml leaf juice is taken for 5-7 days in
‘Pani.kun){jri’ ’ disorder treating stomach disorder.
Roots are made into paste along with g:
Oxaliscorniculata L. and one teaspoonful is given twice daily for
(Oxalidaceae), Herb Leaf, root Cold 5-7 days to cure cold. The leaves are eaten as
‘Amlitisaga’ vegetable to check burning sensation of
soles.
Pandanus fascicularis Decoction of aerial root (2ml) is taken for
Lam. (Pandanaceae), Shrub Root Diabetes days to control excessive urination in diabetic
‘Kia’ patients.
Phoenix Sylvestris Fresh juice (-5 ml) of the stem extracte
Roxb., (Arecaceae), Tree Stem Diabetes early morning is taken for 5-7 days to restore
‘Khajuri’ potency in diabetic patients.
The juice (10 ml) of young plant mixed wi
Pistia sratiotesL. Herb Whole Diabetes, equal amount of green coconut milk is given
(Araceae), ‘Borajhanji’ plant urinary problem for 30 days to reduce blood sugar. Plant
decoction is taken to cure irregular urination
The powdered seeds are used as insect|
Sapindus emarginata - The seeds are employed in the treatment of
Vahl. (Sapindaceae), Tree Seed Lr;srﬁgtéude, dental dental caries. It cleanses the oily secretion of
‘Rithaphal’ skin and is even used as a cleanser for
washing hair.
Roots are boiled in water and this wate
Smilax perfoliata Lour. Gastritis ml) is given orally for 5 days with honey to
(Smilacaceae), Climber  Root necolc; cure gastric problem like indigestion.
‘Ramdantuni’ gy 9y Decoction of root is used for gynecological
disorders.
Solanumviarum Dunal Burnt fruits (3-5 g) are used as oral
D.C. (Solanaceae), Herb Fruit Contraceptive . 9
‘Bhegibaigana’ contraceptive.
Sonneratia caseolaris L. Tree Leaf Dvsenter The decoction of leaves (3 ml) is taken for 3
(Sonneratiaceae), ‘Orua’ Y y days to cure dysentery.
SohaeranthusindicusL. Whole Paste of the plai(3-5 g) with a little old
(Asteraceae), Herb lant Kidney problem jiggery is taken for 5-7 days to check
‘Bhuinkadamba’ b excessive urination.
Spinacia oleracea L. 3 gleaf and -3 g fruit are fried with mustar
(Chenopodiaceae), Herb Leaf, fruit  Diabetes oil and taken for 30-40 days to control
‘Palanga’ frequent urination in diabetic patient.
Tephrosia purpurea (L.) Whole The whole plant (-5 g) is taken for a mont
Pers. (Fabaceae) , Shrub lant Cardiovascular to cure diseases of liver, spleen, heart and
‘Banakulathi’ P blood.
Tragiainvolucrata L. 3-5 groot powder mixed with 50 ml curd
(Euphorbiaceae) Herb Root Urinary taken for 3-5 days to control frequent
‘Bichuati’ urination.
Trapa natans L 3-5 g leaf powder is taken orally for a mor
(Trffl) aceae) ) Herb Leaf Rheumatism, to get relief from rheumatism. 2 spoonfuls of
‘Panl?singad:a’ stomach disorder leaf juice is taken for a week to regulate

stomach disorder.
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Botanical name, family ~ Growth

& local name forms Parts used Disease/condition  Mode of application
;rzrlbu(luit?lrggzges)L. Herb Seed Urinar Infusion of matured seed is taken for 7 days
‘G)é?(hgrg’ ' y in empty stomach against urinary infection.
Trichosanthes
cucumerina. L. Climber  Tuber Colic 10 g tuber powder is taken orally once daily
Cucurbitaceae), for 21 days to cure colic.
Yy
‘Banpotala’
o , 1-2 teaspoonfuls of root decoction is tal
\N/z“s‘;]e”(gg;igg’é‘;e?éga, Herb Root ;Tﬁ:i’g;atlsm .gout for 30-40 days for the treatment of
' ' rheumatism and gout arthritis.
Vicoaindica (L.) DC. Stomach problem 10 ml of leaf decoction is taken eal
Asteraceae), Herb Leaf b '’ morning for a week to cure stomach problem
dysenter
‘Banasebati’ Y y and dysentery.
f/llﬁlpr(]gigfnnr?glclgét)) Shrub Root Hyperacidity, 2 g of root paste is taken for hyperacidity,

‘Kanakoli’

ascariasis, wounds ascariasis and healing of wounds.
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ABSTRACT

Resorption is the combination of physiological or
pathological factors leading to the loss of enamel,
dentin, cementum, and the alveolar bone by the
action of polynuclear giant cells. There are vasiou
theories about the causes of resorption. They ean b
divided into local and systemic. For local reasons
mainly are mentioned injuries, pulp necrosis, agsi
as a result of local caries, chronic pulp inflamiorat
and iatrogenic factors, especially high temperature
triggered during the cavity preparation or tooth
crown preparation in prosthetic reconstruction.
Depending on location of the lesion, resorption is
divided into internal and external. In some caties,
two types of resorption may occur simultaneously.
Untreated resorption usually leads to loss of the
tooth.

Keywords: Root resorption; Internal resorption;
External resorption; Ankylosis; Tooth resorption
treatment.

1. INTRODUCTION

Resorption is the combination of physiolo-
gical or pathological factors leading to the logs o

depending on tissue resorbed by them are called
osteoclasts, cementoclasts or dentinoclasts. Resorp
tion is a physiological process only in milk teeth
in the period preceding the teeth replacement.
Pathological process however occur in both the
deciduous and permanent dentition [1, 2].

Root cementum from the side of perio-
dontium is coated with osseomucoid (precementum)
and cementoblasts that protect it from resorption.
A similar protective role in the dentine plays
odontoblasts layer and predentin. Damage to these
layers and the appearance of local inflammation
predisposes to the occurrence of resorption [3, 4].

According to Fuss [5] the occurrence of
resorption is conditioned by mechanical or chemical
damage of tissues and further stimulation by infec-
tion or pressure. The dynamics of this process is
different. After periods of increased destructidn o
the tooth by clastic cells is observed the process
of tissue regeneration by the blast cells. These
processes are superimposed on each other but in
effect untreated resorption usually leads to tooth
loss [6].

2. ETIOPATHOGENESIS

There are various theories about the causes

enamel, dentin, cementum, and the alveolar bone by of resorption. They can be divided into local and
the action of polynuclear giant cells. These cells, systemic. For local reasons mainly are mentioned

MicroMedicine 2016; 4 (1): 21-31



22 | Sak et al.

injuries, pulp necrosis, arising as a result ofaloc
caries, chronic pulp inflammation and iatrogenic
factors, especially high temperature triggeredrdyri
the cavity preparation or tooth crown preparation i
prosthetic reconstruction [7]. In the literaturéea-
tion is also drawn on the influence of calcium

Table 1.Causes of tooth resorption [6, 8, 10-12].

Tooth root resorption: etiopathogenesis and classification

hydroxide preparations during the biological pulp
treatment (vital amputation) on resorption process
[8, 9]. For systemic reasons mainly are included
hypoparathyroidism, hypertension and genetic
disorders.

Local reasons

Systemic reasons

1. Sharp injuries 1.

2. Chronic injuries

3. Microtrauma eg. related to the profession

(eg. trumpeter, seamstress), crack a tooth crown

Damage of periodontium after teeth replantation

Malocclusion

Improper habits

Too much force in orthodontic treatment

Teeth whitening

. Biological treatment with calcium hydroxide

10 Delayed or irregular eruption of permanent teeth

11.The pressure of the tumor or cyst

12.latrogenic action, e.g. thermal pulp damage

13.Dental abnormalities, e.g. invaginated teeth

14.Periodontitis, incorrect execution of periodontal
treatment (scaling, rootplaning)

15.Different dental materials (eg. silver nitrateicsite
cements)

©Ce~No O A

CeNOR~WDN

Hormonal disorders, e.g. hyperthyroidism
and hypoparathyroidism

Hypertension

Atherosclerosis

Paget’s disease

Papillon-Lefevre syndrome
Stevens-Johnson syndrome

Hepatic impairment

Kidney disease

. Bone dysplasia

10 Genetic disorders

11.Vitamin A deficiency

12.Pregnancy

13.Shingles

14.Gancher’s disease

15.Turner’s syndrome

16.Kabuki syndrome (the presence of a number of eatern

root resorptions of the lower central incisors amlars)

17.Radiotherapy

3. CLASSIFICATION OF TOOTH RESORPTIONS

The division of resorption is based on the
location, the mechanism of formation and type of
the disease process. In addition to the physicddgic
resorption concerning milk teeth is also identified
the pathological resorption, which may affect the

it starts in the dentine (from the side of the oot

cavity) and spreads in the direction of cementum. |
occurs less frequently than the external resorption
Internal root resorption is rare in permanent teeth
Usually it affects the individual anterior teeth,

occasionally is observed simultaneously in several
teeth. Most frequently this process is found in the

milk and permanent teeth. The disease process mayteeth with not finished development, in which a

start with a tooth cavity or on the cementum swfac
Depending on location of the lesion, resorption is
divided into internal and external (Fig. 1). In som
cases, the two types of resorption may occur
simultaneously [6, 13].

4. INTERNAL ROOT RESORPTION
Internal resorption is also called the internal

granuloma, internal progressive resorption, interna
middle resorption, pulpoma or ,pink tooth”. Always

layer of dentin is thin, and tubules within it arem
broad. Such a structure makes them more
susceptible to any pathological processes [14, 15].
A necessary condition for development of
bone resorption is the presence of living cellse Th
pulp in the apical part of the root until the resan
place can remain alive and pathologically
unchanged, whereas in the resorption cavity and
tooth chamber indicates the presence of necrotic
masses or pulp in the chronic inflammatory
condition [6]. The process of resorption is stopped

MicroMedicine 2016; 4 (1): 21-31
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when the entire pulp dies.

To the main causes of internal resorption include:

- chronic inflammation of the pulp on the caries

process background,

- iatrogenic stimuli (eg. high temperatures trigger
during cavity preparation, or prosthetic reconstruc
tion preparation),

- acute mechanical injury,

- biological treatment using the calcium hydroxide
formulations (resorption usually occurs within the
first twelve months after treatment).

Internal resorption due to the location, according

Jeanneret [16] is divided into:

- Type A (intracoronal resorption),

- Type B (intra-root resorption),

- Type C (resorption with perforation of the canal
wall).

Kless and Philppart distinguish the internal resorp

tion D (perforating the wall of a tooth crown) [6,

Resorption cavity can be placed both in the tooth
crown (type A, D) and root (type B, C) (Figs. 1{&)
Internal root resorption is usually asympto-
matic and is first recognized clinically through
routine radiographs. It is estimated that only % 2
of cases may occur clinical symptoms [15]. The
results of tests on the pulp viability often do not
deviate from the norm. They may be negative in the
case of the canal perforation ongoing with the pulp
necrosis. Rarely occur the exacerbation of inflam-
mation and pain symptoms. In the advanced case of
type A resorption in clinical examination of the
patient can be see the pink color of the tooth arow
(pink tooth), which is evidence of a very largedbc
destruction of dentin and luminous dispersion
through a thin layer of enamel granulation tisgoe.
the case of very extensive change the main clinical
symptom is the root fracture [4]. However, most
often the resorption is diagnosed accidentallyhan t

17]. Considering the pathogenesis of the disease, basis of X-ray. Many studies prove the legitimaty o

internal resorption is divided into:
- inflammatory (type A, B, C, D according to [18]),
- replacement.

4.1. Internal inflammatory resorption

Internal inflammatory resorption is charac-
terized by the rapid enlargement of the tooth gavit

the conical computed tomography use for accurate
diagnosis [19]. The use of CBCT allows to evaluate
the nature of resorption and its exact locatior].[20

In the type B resorption is seen bubble or
oval, symmetrical widening of the root canal with a
clearly regular and well limited smooth walls. The
resorption loss is uniformly saturated and flow® in
the tooth cavity. Characteristic is also fixed posi

as a result of the ongoing pathological process. of the change regardless of the X-ray projectign [6

RESORPTION

(TYPES: A, B,C,D)

— T

INTERNAL EXTERNAL
RESORPTION RESORPTION
INFLAMMATORY ~ REPLACEMENT ANKYLOSIS AND CERVICAL
INTERNAL INTERNAL REPLACEMENT RESORPTION
RESORPTION RESORPTION RESORPTION / RESORPTION

ASSOCIATED

“]T];-{S‘% :bTI]‘,Eb\ e RESORPTION
. CAUSED BY
APICAL LATERAL THE CHRONIC
INFLAMMATORY INFLAMMATORY  MECHANICAL
ROOT ROOT INJURIES
RESORPTION RESORPTION

Figure 1.The classification of internal and external resiorp
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In the case of the canal wall perforation (type
C) additionally occurs thinning of the alveolar bon
structure in the vicinity of the perforation. In
recognition of this type of resorption is useful
examination with endometer. Active electrode
inserted into the canal lumen immediately indicates
the apical foramen, giving a false result.

Figure 1. Internal resorption type A.

*

Figure 2. Internal Fesorption type D.
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Figure 3. Internal resorption type B.

Figure 4. Internal resorption type C.

The treatment plan should be individualized,
taking into account factors related to the patient,
clinical and radiological features. If the toothnist
suitable for restoration, should be discarded and
supplemented with prosthetic reconstruction. In the
case of a good prognosis should be use conserva-
tive, surgical or conservative-surgical treatement.
Each type of internal resorption due to irreversibl
inflammation of the pulp requires endodontic
treatment in order to stop the process of root
resorption and obtaining sealed reconstruction [7].
In most cases, due to the characteristic shapleeof t
tooth cavity, it is possible to removal the consent
only by mechanical preparation of the chamber and
root canal. Facilitate extending in these cases is
performed wider than usual in order to create algoo
access to the resorption cavity. In fear of iatroge
perforation of the thinning canal walls is not
recommended the preparation with machine tools.
However, some authors use such instruments in
treatment of their clinical cases [19]. In a camade
are used 5.25% sodium hypochlorite solution and
ultrasounds to allow precise removal of granulation
masses from resorption cavity sinuses. It is
advisable the use of 3% hydrogen peroxide [17].

If unsure as to the complete removal of
granulation tissue from the root canal is recommen-
ded to temporarily fill it with no-hardening prepa-
rations of calcium hydroxide for a period of severa
days to several weeks [8, 11]. These preparations
aimed at dissolving the remaining granulation
tissue. For the final filling of canal, due to the
existence of post-resorption cavities are recom-
mended thermal methods (e.g. Obtura, Thermafil).
Among sealants are most recommended materials
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resistant to high temperature, which strengthen the procedure may be reduced to one or two visits using
root walls, which are thinning in a result of resor MTA material and closing the place of perforation

ption. These include materials based on epoxysesin on the canal side. In cases in which the endodontic
and glass-ionomer cements [8, 21]. Some authors therapy is unsuccessful or impossible, are used
recommend the use of MTA material or biodentine methods. Place of the

to fill the resorption cavity. The remaining pait o
the canal is filled with thermal methods [11, 19].2

It is very important for exact cleaning and filling
the canal, because inaccurate removal of granalatio
tissue results in the further development of patho-
logical resorption.

A

Figure 5. Endodontic treatment of tooth 11 with
resorption type B.

Type A resorption is easy to treat. In the case
of minor changes the dentin loss is filled withggla
ionomer cement. The outer layer of filling is made
from composite material. With considerable damage
of the crown threatening to her breakage is
advisable to prosthetic supply of the tooth with
crown-root inlay and prosthetic crown.

Treatment of resorption type C is a very
difficult. The most important in the treatmentight
close of the perforations. In the case of smak siz
resorption, without any contact with the environ-
ment of the oral cavity, procedure is the samenas i
type B, except that the formulations of calcium

conservative-surgical
perforation is closed using a surgical access with
MTA material. Other methods of surgical treatment
are: apicectomy (if the perforation is located in

the apical one third of the root), radectomy,

hemisection, intended replantation or extraction [6

14]. The effect of untreated internal resorptionyma

be spontaneous fracture of the tooth crown or root,
most frequently leading to extraction.

4.2. Replacement resorption

The causes of replacement resorption are
probably mild irritations, e.g. irreversible chroni
inflammation of the pulp or weak injury. This
change is characterized by resorption of dentih wit
simultaneous deposition of hard tissues resembling
bone or cementum in the tooth cavity. On the x-ray
is visible widening of the tooth cavity and
deposition of the loose tooth structures in thétlig
This can be cause of partial obliteration of camals
(in the long progressive changes) total obliteratio
of the chamber and root canal [1].

5. EXTERNAL ROOT RESORPTION

The immediate cause of pathological external
resorption of the cementum is damage of cemento-
blasts and cementoid by pathogenic stimulus, which
disturbs the balance between the activities of
cementoblasts and osteoclasts. In the progressive
process resorption involves the entire thickness of
the dentine and cementum, causing outside perfo-
ration of the canal. It is also characteristic pssin
the adjacent alveolar bone. Minor irritants canseau
the transient resorption, reversible after elimigat
the causative stimulus [14].

In the literature there is not uniform division
of external resorption. Because the major etioklgic
factor and the pathogenesis are distinguished:

1. apical inflammatory root resorption accompany-
ing chronic apical inflammations,

hydroxide are used for several or over a dozen 2. lateral inflammatory root resorption accompany-

months, until the formation of the barrier from the
hard tissue in the place of perforation. Therapgeuti

ing post-traumatic necrosis of the pulp,
3. cervical resorption,
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4. ankylosis and replacement ankylosis resorption,
0sseous replacement,

5. resorption caused by the action of chronic
mechanical trauma,

6. resorption associated with systemic diseases.

External resorption due to the location is divided

into:

1. apical resorption

2. resorption of the central part of the root

3. cervical resorption [6].

5.1. External inflammatory resorption Figure 7. Lateral root resorption.

External inflammatory resorption is the most
common type of external resorption (Figs. 6-8)s It
characterized by deep, bowl-shaped depressions in
the cementum and root dentine. Mostly it concerns
the root apex, less likely its side surface. The
development of external resorption usually occurs
when the infection overlaps the injury. Etiological
agent may also be endodontic, periodontal and
orthodontic treatment or pressure of impacted tooth
for the root of adjacent tooth.

Apical root resorption is most common in the
purulent inflammations and cysts, less often in
granulomas. On the other hand lateral inflammatory
root resorption is observed in the teeth with dead,
infected pulp or after endodontic treatment. Figure 8. External apical resorption of the proximal root

Clinically very important is the fact that the  of the tooth 47.
osteoclasts colonize and resorbe root tissuesionly
the presence of a stimulating agent. His absence
causes inhibition of this process, and cavities are In the X-ray image in both types of resorption
filled with osteoblasts reconstructed lost tissues. is visible loss of hard tissues, both in the rood a
in the surrounding bone. The shape of the cavity
is irregular with a faint outline. It is located
asymmetrically with respect to the tooth midline.
Resorption area can "impose" on the course of the
canal, which always remains visible and undefor-
med [23, 24].

Treatment of small resorptions consists of to
determine the cause of the disease and its
elimination. Minor irritants such as trauma or a
history of orthodontic treatment can cause trarisien
type of surface resorption. Teeth do not give then
any discomfort, the pulp usually remains alive. In
the X-ray is found a small loss of tooth tissues,
which leads to rounding the apex. The bone and
compacted alveolar plate look right [7]. Treatment
consists of eliminating the causative factor. Imfu

Figure 6. Apical root resorption.
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the progression of changes seen on control
radiographs is an indication to initiate endodontic
treatment. Treatment in these cases is during akever
sessions and relies on temporary filling of canals
with calcium hydroxide or antibiotic-steroid
preparations. Once the disinfection is obtainedktan
should be filled [6]. In the case of the wide apica
foramen as a result of the ongoing resorption
process it is recommended to supply this place with
MTA material on the min. 3 mm [25]. Extensive
resorptions of permanent teeth are indications to
resection, amputation or root hemisection, and in
some cases, to extraction of the tooth.

5.2. Cervical resorption

Cervical resorption (Fig. 9) is quite often
occurring phenomenon, appearing always in the
place of epithelial attachment damage and formation
of the periodontal pocket. The etiology of this

process is not fully understood. The most common |

factors that cause this type of resorption are:
intracavity teeth whitening, damage of the cemen-
tum surface due to tooth trauma, improperly
performed periodontal procedures (scaling) or
orthodontic treatment. Often, for unknown reasons,
may appear several years after the injury action. |

the course of this disease process there is résorpt

of cementum, enamel and dentin, and in the final
stage of resorption may also include pulp. In
connection with such a way of resorption spreading
inside the root, cervical resorption it is also wmo

as invasive [26].

Cervical external resorption is usually asymp-
tomatic. Most often it is detected incidentally icigr
radiological examination. Root resorption is always
accompanied by the loss of adjacent alveolar bone,
giving the radiological image of subalveolar bone
pocket [23, 27]. This form of resorption spreads
generally in the direction of the root, but it rgre
leads to perforation of the canal wall. In a signi-
ficant destruction of dentine around the tooth neck
during the examination of the patient is observed t
pink spot in the crown of the tooth.

The success of the treatment of cervical
inflammatory resorption is conditioned primarily by
disease diagnosis in its early stage. If the chamge
limited, and access to resorption cavity is good i
possible to decide on surgery. If the tooth iseliv

and during surgery could result in the exposure of
the pulp, it should be first performed endodontic
treatment. Traditional methods of procedure depend
on surgical exposure of the lesion site, removihg o
resorption granulation by curettage and fillingtud
root loss with composite, glass-ionomer cement,
compomer or MTA [28]. An alternative method of
treatment is to eliminate the resorbing tissue by
chemical means. Used for this purpose is a 90%
aqueous solution of trichloroacetic acid. Depending
on the amount of resorption tissue acid is apgled
2-4 minutes. After this time, dead tissue should be
remove and filling of the resorption cavity shoblel
begin [26].

Figure 9. Advanced cervical resorption of 12 tooth
after intracavity bleaching.

5.3. External replacement resorption and ankylosis

Dentoalveolar ankylosis is characterized by a
combination of the root structure of the tooth
directly with bone tissue, while replacement resor-
ption is the process of the loss of root tissued an
replacing them through the bone [14, 29]. As the
cause of ankylosis and replacement resorption most
frequently are mentioned injuries, including tooth
dislocation, axial and lateral intrusion, as well
inflammatory infection of the dead pulp, pressure,
disorder in the local blood circulation, genetic-fa
tors, vitamin A deficiency and hormonal imbalance.

Dentoalveolar ankylosis (Fig. 10) and repla-
cement resorption (Figs. 11-14) are most common in
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young people (8-16 years old). Their origin is
connected with damage of cementum and perio-
dontal fibers. This process may be reversible, when
applies less than 20% of the root surface [30]. The
earliest post-traumatic ankylosis can be recognized
after approx. 2 months after the onset of the ynjur
Symptoms of both resorption types are: no
physiological mobility of the tooth, metallic flighg
sound and radiologically absence of periodontél sli
and in advanced form of resorption characteristic i
X-ray image of "root eaten by moths." In extremely
severe cases can occur almost complete replacemen|
of cementum and root dentin by bone tissue until Figure 12.Replacement resorption of the tooth 24.
completely blurring of the tooth outline in X-ran
the initial stage of changes intraoral X-ray camn no
demonstrate any deviations from the norm, because
ankylosis develops on the lingual and labial sikes.
such cases, it is useful execution of CBCT. In ypun
patients ankylosis prevents physiological mesial
movement of teeth and inhibits the local growth of
alveolar bone, which is sinking into the surroumgdin
alveolar ridge — infraposition.

Figure 13.Replacement resorption of the tooth 46.

Figure 10.Ankylosis.

Figure 14. Replacement resorption of mesial root of the
tooth 36.

Ankylosis and replacement resorption are the
only types of resorption that fail to stop using
endodontic treatment and tooth loss is inevitable
Figure 11..Replacement resorption. and depends on the rate of bone turnover. It is
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now believed that the most effective treatment apparatus, which is aimed at inhibiting resorption,
of replacement resorption in young people in the along with the reconstruction of hard tissues @&f th
period of growth is decrowning [31, 32]. This tooth [2].
procedure consists in cutting off the tooth crown
1.5-2 mm below the edge of the bone and leaving 5.5. Resorptions associated with systemic diseases
the root, which in the result of replacement
resorption will be replaced by bone. This method is Internal and external resorptions may be
intended to prevent the loss of alveolar bone, accompanied by some systemic diseases. For these
stimulate its growth and provide optimal conditions include: hyperparathyroidism and hypoparathyro-
for future prosthetic reconstruction. After abo@ 1 idism, hyperthyroidism, Paget's disease, Gaucher's
years of age, when will be completed the growth disease, Turner syndrome, cancers within the facial
process, even at partial replacement of the tamih r  part of the skull. Frequently these resorptions
by bone, is possible to perform the implantation. concern several teeth and are chronic [2].

In older patients it is acceptable to leave the
tooth affected by resorption to the appearancéeft 6. CONCLUSIONS
symptoms of inflammation. In the case of the bite
disturbances with severe crowding of the teeth and Correct diagnosis is crucial in the selection of
the unfavorable profile it is acceptable as possibl the treatment plan. It is known fact that the in&br
atraumatic removal of such tooth and making and external resorption have different etiology and
autologous premolar transplantation. This procedure require different therapeutic protocols. Approgiat
results from the necessity of the extraction trestim  therapy increases the chances of maintaining the
of the malocclusion. In cases of punched teeth tooth in the mouth, which is particularly important
stored for a long time in a dry environment in the esthetic zone of the patient.
resorption can be delayed (but not stopped!), éf th
root surface is coated with a layer of fluoridedvef AUTHORS’ CONTRIBUTION
the replantation [6, 33, 34].

MS, MR, TMK and AKS: manuscript preparation;
5.4. Resorptions caused by the action of chronic  MR: pictures; AWW and AKS: collection of
mechanical trauma references, manuscript corrections; TMK: final
editing and checking of manuscript. The final

Chronic mechanical injuries are the result of manuscript has been read and approved by all
pressure by the unerupted teeth or improperly authors.
erupted, expanding cysts, tumors and as a result of
points of premature occlusal contacts. These factor TRANSPARENCY DECLARATION
can cause resorption of the roots of adjacent teeth
Resorption initially causes little defects located Authors declare that there is no conflict of instre
in the site of force action, but in more advanced
cases also relates to the dentine, leading to & roo
reduction or even its total destruction. External
resorption of the teeth roots is also often a
consequence of orthodontic treatment. The location
and extent of the post-resorption defects depend on
the direction, time of action and size of the force
applied in orthodontic apparatus. On the X-ray is
found a widening of periodontium space and shorten
of the roots that appear like cut off. Treatment of 3.
this resorption type is to eliminate the causative
agent. During orthodontic treatment for prophylaxis
are used by the patient interruptions in wear adix
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ABSTRACT and early treatment especially during pregnancy are
of paramount importance for maternal health.
India has high burden of tuberculosis (>60 cases pe
1 lac population per year) accounting for 30% Keywords: Extrapulmonary tuberculosis; Women;
burden of the total TB cases in the world. It is a Pregnancy.
leading cause of death of women amounting to
approximately 500000 deaths every year. TB is also 1. INTRODUCTION
one of the leading non obstetric causes of maternal
mortality with an estimated 33% deaths in women Tuberculosis (TB), mainly caused by myco-
of child bearing age. There is limited data on bacterium tuberculosis, occurs most frequently
extrapulmonary tuberculosis (EPTB) during preg- during child bearing age in women. India has high
nancy and postpartum period. Pregnancy being anburden of tuberculosis (>60 cases per 1 lac
immune compromised state, adds the theoretical risk population per year) accounting for 30% burden of
for getting tubercular infection in women. Due to the total TB cases in the world [1]. It is a leadin
vague and nonspecific symptomatology of EPTB cause of death in women amounting to approxi-
the diagnosis is often missed or late in pregnancy. mately 500000 deaths every year [2]. TB is also one
There is variable opinion about effects of pregyanc of the leading non obstetric causes of maternal
on tuberculosis and vice versa, mostly showing no mortality with an estimated 33% deaths in women
effect on each other. Other types of EPTB like of child bearing age [3].
genital, meningeal and abdominal tuberculosis are Extrapulmonary tuberculosis (EPTB) has
rare in pregnancy and are associated with variable become an important clinical problem in past few
maternal as well as fetal outcomes. Rare presen-years. The extrapulmonary sites most commonly
tations of extrapulmonary TB in reproductive age involve lymph nodes, pleura, genitourinary tract,
women like secondary amenorrhoea, tuberculosis of bones and joints, meninges, peritoneum, and peri-
the cervix, tubercular meningitis and postpartum cardium [4]Female gender, itself, is a risk factor for
tuberculosis as puerperal sepsis, perforation peri- development of tubercular disease. It has been
tonitis and wound sinus formation are being studied that women are prone to develop tuber-
discussed in the present series. Prompt diagnosiscular infections and resulting tubercular disease a
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compared to men [5]. Pregnancy being an immune evaluation of tuberculosis. There is limited data o
compromised state, adds the theoretical risk for extrapulmonary tuberculosis during pregnancy and
getting tubercular infection in women. Due to vague postpartum period. Studies have shown that biolo-
and nonspecific symptomatology of EPTB the gical changes in pregnancy and postpartum period
diagnosis is often missed or late in pregnancy. may affect tuberculosis infection [6].

Though in areas with higher prevalence of tubercu-

losis, like India investigation protocols includes

Table 1.Extrapulmonary tuberculosis cases.

Type of extra- Family

Clinical . . : . Treatment Response
Case . Diagnosis Imaging pulmonary history of .
presentation . given to ATT
B tuberculosis
1 Fever, vomiting  Brain imaging Communicating Meningitis Yes Systemic Died
and altered and CSF hydrocephalus steroids,
sensoruim in analysis (low with ATT, VP
third trimester sugars and periventricular shunting
of pregnancy lymphocytosis) ooze (CT scan
head)
2 Post cesarean Acid fast bacilli Dilated gut Peritonitis None ATT Adequate
fever, abdominal smear in ascitic loops with
pain and fluid ascitic fluid
distension in between
(post op day 3) the gut loops
(Abd. USG)
3 Post delivery X-ray, USG - CECT - Peritonitis None Gut Died
(day 22) dilated gut extravasation  (intraop- resection,
puerperal sepsis loops with air  of dye perforation ileostomy,
with intestinal fluid levels, suggestive of  and multiple ATT
obstruction HPE (gut) - perforation ileal
granulomatous structures)
inflammation
4 Young Endometrial Endometrium  Endometritis None ATT Adequate
nulligravida biopsy (HPE was very thin,
with secondary  and MGIT- without any
amenorrhoea BACTEC adnexal mass
culture) (pelvic ultra-
sonography)
5 Perimenopausal HPE (chronic  none Cervicitis None ATT Adequate
lady with cervical granulomatous
growth and inflammation
persistent vaginal with formation
discharge of tubercular
granulomas)
6 Nonhealing post AFB smear Sinus with Cutaneous None ATT Adequate
cesarean scar and culture small tract in
sinus of sinus the caesarean
exudates scar tissue
(sinogram)

CSF - cerebrospinal fluid, ATT - anti tuberculaeatment, AFB - Acid fast bacill, HPE - Histopatbgical
examination, MGIT - Mycobacteria Growth Indicatorulle, BACTEC - Becton Dickinson, Abd. - abdominal,
VP - Ventriculoperitoneal.
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There is variable opinion about effects of pregnancy or first month postpartum has been
pregnancy on tuberculosis and vice versa, mostly suggested by some author [Bhse 1 also presented
showing no effect on each other. Other types of late with TBM in pregnancy. She already had
extrapulmonary tuberculosis like genital, meningeal neurological injury at the time of presentation and
and abdominal tuberculosis are rare in pregnancy died undelivered. She was started on ATT on high
and are associated with variable maternal as well a index of suspicion, treatment often needs to be
fetal outcomes. Rare presentations of extrapulmo- started empirically and neurosurgical interventions
nary TB in reproductive age women like secondary may be lifesaving [10, 11].
amenorrhoea, tuberculosis of the cervix, tubercular The worst prognosis of TB in pregnancy has
meningitis and postpartum tuberculosis as puerperal been reported in women in whom a diagnosis of
sepsis and wound sinus formation are being advanced disease is made in the puerperium [12].

discussed in the present series.
2. CASE REPORTS

Extrapulmonary tuberculosis cases are pre-
sented in the Table 1.

3. DISCUSSION

Tuberculosis is deadly disease that kills more
women of reproductive age than all the combined
causes of maternal mortality [7]. The effect of TB
on women depends upon on type of tuberculosis,
organ of involvement, period of gestation, immunity
states and co-existence of HIV infection. Commonly
prevailing poor nutritional status, anaemia, hypepr
teinemia and delay in diagnosis and treatment
increases maternal morbidity and mortality.

Most of the cases reported in literature were
diagnosed during pregnancy with atypical presenta-
tion. Pregnancy with tubercular mastitis, peritisnit
pericarditis, peritonitis, miliary, urinary, iliocal,
gastrointestinal, CNS, osteomyelitis, endometrial,
renal, lymphatic and miliary forms have been
reported in literature as case reports and cagsser

Tuberculosis meningitis (TBM) in pregnancy
is apparently very rare complication of pregnancy.
Mortality and neurological morbidity may occur
more frequently during pregnancy. Less than 100
cases of tuberculosis meningitis in associatior wit

Case 2 presented as puerperal sepsis with peistonit
following full term vaginal delivery on seventh
postpartum day. Tubercular peritonitis in puerpe-
rium is rare and its incidence has been reportde to
less that <1% in of TB cases in Japan [1R]s
hypothesised that infection most commonly occurs
following reactivation of latent tuberculosis ineth
peritoneum. It can also follow via haematogenous
spread from active pulmonary or military TB.
Rarely tubercular bacilli may enter peritoneal tavi
via infected intestine or fallopian tubes [13].Case
presented as perforation peritonitis secondary to
infected intestine. These patients commonly present
with abdominal pain, fever and ascites [14]. Rarely
postpartum patient with tuberculous peritonitis may
mimic malignant tumour with ascites and elevated
serum CA125 [12]. Atypical presentation in the
form of shock in postpartum period has also been
reported [15]. Our patient (case 2) presented with
postpartum abdominal pain (and ascites). She had
dramatic improvement after initiation of ATT. Case
3 could not be salvaged because of late diagnosis
of perforation peritonitis secondary to intestinal
tuberculosis. In a series of 23 patients with
tuberculosis peritonitis 12 (52%) had positive &sci
fluid for AFB, all except one completed ATT
success fully and cured [14].Abdominal tuberculosis
should be considered in patient presenting with
abdomen pain, fever and ascites. This condition
carries good prognosis, if promptly diagnosed and

pregnancy have been described in the literature sotreated.

far. Articles illustrate both the serious natured an
variable presentation of TBM in pregnancy. Kutlu et
al. in 2007 published a case of TBM presenting as
hyperemesis gravidarum [8High mortality has

Genital TB (GTB) represents about 15-20%
of extrapulmonary tuberculosis, give rise to nearly
one third cases of female infertility in India.
Endometrium is affected with genital TB in about

been reported in few case series but commonly 50-60% cases, however 20% cases of GTB only,
correlate with delay in diagnosis and treatment. presents with menstrual disturbance. Only 2.5%
Exacerbation of TBM during second trimester of cases of genital TB may present with total destruc-
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tion of endometrium with subsequent secondary be integrated in to routine maternal health sesvice

amenorrhoea and asherman’s syndrome. Case 4in high burdened country like India.

presented as young married female with amenor-

rhoea and asherman syndrome. Conception ratesAUTHORS' CONTRIBUTION

have been reported to be low around (19%) with

live birth rate around 7% only [16]. MR: Conception and design, acquisition of data,
Tubercular cervicitis, as seen in case 5, writing, review and revision of the manuscript;

constitutes about 0.1-0.65% of all cases of TB. AK: Writing of the manuscript; VJ: Administrative

Tuberculosis cervix rarely presents as growth en th and material support; GRVP: Administrative and

Cervix, mimicking cervical cancer. Case 5 also material support; JK: Administrative and material
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ABSTRACT more than a year. The studies conclude that Al-
Swalaha is one of the endemic areas in Yemen that

Cutaneous leishmaniasis (CL) is a serious health in need of high attention of authorities and the

problem in Yemen. Although there are some society.

previous reports, but it was not fully documented

in all areas of Yemen. Alswalaha area is one of Keywords: Cutaneous leishmaniasid;eishmania

the areas in Yemen, which is not documented. tropica; Endemic; Yemen.

Therefore the current study aimed to determine the

prevalence of CL in ten villages in this studiedaar 1. INTRODUCTION

during the period from July 2011 - March 2012.

Stained with Giemsa skin slit smears revealed Leishmaniasis is one of the major vector

amastigotes in 75 cases (91%) out of 82 examined borne communicable diseases of the w{i]dIt is

individuals. The positive cases were confirmed by a zoonotic infection that is caused by obligate

culture in NNN medium. Infections were detected in intracellular protozoa of the genuseishmania.

both sexes. Males are often infected (60%) than Natural transmission oleishmania parasites is

females (40%). Lesions were recorded in different carried out by sand flies of the geniislebotomus

age groups, with the largest number of patients (Old World) or Lutzomyia (New World)[2]. There

(38 cases) in the age group 10-20 years. A dry ski are over 20 species of leishmania that have been

type of leishmaniasis due tb. tropica is more recorded as causative infected agents to human, the

prevalence (65%) in the studied area than the wet distribution of each is determined by distribution

type (35%). The most ulcers were recorded on the of vector, reservoir host or bofB, 4]. Leishmania

face of 40 patients (45%), in the upper extremity o parasites cause three forms of leishmaniases accor-

25 cases (29%), and in the lower extremity of 17 ding to the localization of the parasites in mam-

cases (20%). Size of the lesions ranging between 3malian tissues, these are visceral, cutaneous, and

mm to 5 cm. Most of the patients (73%) have single mucosal leishmaniasis. The outcome of infection

lesion, 20% of patients have two lesions, while 3 depends on the speciesl&shmania and the host’s

and more lesions developed 7% of patients. The immune responses [5]. On a global scale, approxi-

duration of the infection varied from one month to mately 350 million people live in areas of active
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transmission of_eishmania, with 14 million people
throughout Africa, Asia, Europe, and the Americas
directly affected by this disease [6]. The global
burden of leishmaniasis has remained stable for
some years, causing morbidity and mortality loss
of 2.4 million disability adjusted life-years and
approximately 70,000 deaths, a significantly high
rank among communicable diseafgs8]. CL due

to L. tropica was classically considered to be
anthroponotic, zoonotic, it has been reported in
many areas in middle east Saudi Arabia, Afgha-
nistan, Iran, Turkey, Syria, Palestine, Jordan and
Israel, where they caused extensiveorbidity
[9-12]. CL seems to be endemic in north-western
Yemen, it was previously identified in Dhamran
region in Taiz governorate and in Hajjah [13, 14].
Although the disease was recorded from different
parts of north Yemen, many other south areas in
Yemen Republic are not documented. Alswalaha
area is one of the areas in Yemen, which is not
documented. Therefore the current study aimed to
determine the prevalence of CL in ten villages
in this study area.

2. MATERIAL AND METHODS
2.1. Study area

Lahj province is located in the south-west of
the Republic of Yemen. Al-Sawalha area belongs to
Al-Magqatra district, it is located in the northegpart
of the Lahj province at longitude %445 and
latitude 13812’ W, and rising from the sea in 2855
m. The area includes 16 villages. It is a mountain

examined in the medical laboratory in Turr Albahah
hospital.

Republic of Yemen
Presidency Of The Republic
Hational information Center

Lahj Governorate

Peasctian

Tur Al Bahaf

Al Madarihah W Al Aaah

Figure 1. Map of Lahj governorate showing Al-Sawalha
area (the red spot).

Moters
B DMK

&B.000 T2 ooo

2.2.2. Microscopical analysis of skin scrapings

Small quantities of tissue obtained by skin
scrapings were smeared on glass slides, air dried
and fixed with methanol for a few seconds. The
smears were stained with Giemsa stain. After 20
minutes of staining the slides were washed with tap
water and air dried. The stained smears were
examined under the microscope with a 40 x lens
and with a 100 x oil immersion lens. If at least
one amastigote with a distinctive kinetoplast was
found the smear was declared positive. When
no amastigotes were seen after 15 minutes of

area (Fig. 1) characterized by the presence of manyinspection, the smear was declared negative. Many

caves filled with water for long periods. They have
mild climate and summer rainfalls. Most of the
population lives in houses where the lower part of
the house is used for cattle, which provides a
favorable environment for the spread of insects,
including insect vectors dfeishmania.

2.2. Methods

2.2.1. Sample collection

This study was carried out during the period
from July 2011 - March 2012 and relied on clinical
and laboratory diagnosis of 82 persons with lesions
in different parts of their body. The samples

of the patient smears were double checked.

2.2.3. Sample cultivation

Patient positive samples were cultured in
Novy-MacNeal-Nicolle (NNN) medium as descri-
bed by Evans [1] to confirnbeishmania positive
smear. Cultured NNN media were incubated at
24-26 °C for 6 days. Thereafter, smears staineld wit
Giemsa were prepared for microscopic examination.

2.3. Statistical analysis

Chi-square test and percentage of infections
were applied to find the significant difference

MicroMedicine 2016; 4 (1): 37-42
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between the dataP-value < 0.05 was considered Table 1. The prevalence of CL among different age

significant. groups in Allswalha area, Lahj, Yemen.
Age group Total Total Positive
3. RESULTS (years) examined infected rate (%)
<10 15 14 93.3
Clinical diagnosis of suspected CL patients 10-20 42 38 90.4
was para5|tolog|ca.lly cor.lflrmed b_y demo_nstra_tlng 51-30 16 15 93.7
the presence ofeishmania amastigotes in skin
. . . . 31-40 5 5 100
lesions and by culturén NNN medium. Micro-
scopic investigation revealed thd/82 (91%) cases ~ >40 4 3 75
were positive for leishmaniasisrepared smears Total 82 75 91.4

showed a great number of intracellular and extra-
cellular amastigote stages. All the 75 positiveesas
were confirmed positive by culturing in NNN
medium, and the smear from culture declares a
promastigote stage. The infection was detected in
both sexes, while males are often infected than
females with infection rate of 60% and 40%,
respectively (Fig. 2).

Lesions were recorded in different age
groups, with the largest number of patients (38 Figure 3. Types of CL lesions in infected patients in
cases) in the age group 10-20 years (Table 1). Allswalha area, Lahj, Yemen.

A dry skin type of leishmaniasis due Lo
tropica was more prevalent in the study area (65%)
than the wet type (35%), as shown in Fig. 3.

The lesions were recorded from different
parts of the body. The most ulcers were recorded on
the face of 40 patients (45%), in the upper extrgmi
of 25 cases (29%), and in the lower extremity of
17 cases (20%). Size of the lesions ranging between
3 mmto 5 cm (Figs. 4, 5 a-d).

The number of lesion per patient range from
1 to 3 and more. Most of the patients (55 persons, Figure 4. Percentage of CL lesions on the body of
73.3%) have single lesion, 15 (20%) patients have infected patients in Allswalha area, Lahj, Yemen.
two lesions, while the remaining 5 (6.7%) patients
developed 3 and more lesions (Fig. 6).

M Dry

H Wet

H face
W upper extremity
I Lower extremity

B other body parts

W single

B double

= more

Figure 6. The rate ofLeishmania lesions on the body of
infected patients in Allswalha area, Lahj, Yemen.

W female Omale

Figure 2. The distribution of CL among males and

females in Allswalha area, Lahj, Yemen. The duration of the infection varied from one

month to more than a year as described in Table 2.
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Figure 5. (A) Women of 68 yers old with dry CL on the no@) Girl of 11 years old infected with double dry @n

the lips and cheeks. (C & D) Boy of 19 years olthwhultiple CL lesions on upper and lower extremity

Table 2. Duration of CL among infected patients in
Allswalha area, Lahj, Yemen.

Duration of No Rate
infection (months) of cases of infection
1-6 54 72
7-12 18 24
>12 3 4
Total 75 100

4. DISCUSSION

Leishmaniasis is one of the most commu-
nicable diseases, which is clinically recognized
from different areas in north Yemeln. tropica and
L. infantum were found in Sa’dah and Al Huday-

dah governorates. They are responsible for most
CL cases (85.80%) in north-western Yemen [14].
Present study show that CL is one of the chronic
diseases in studied area of southern parts o

Yemen. A majority of the patients showed ,dry”

type single noduloulcerative lesions on the face.
Similar observations have been reported by others
[15-19]. They reported that CL is usually noted on
exposed parts of the body mainly face, arms and
legs. On the other hand another study mentioned
that the upper extremity was more infected [20].

The lesions were observed in different sites of
the body, including unexposed sites, suggesting
the possibility of multiple bites of vectors. Sianil
observations have been recorded by others [21, 22].
Our study recorded that males were more infected
than females but it is not statistically signifitan
(p<0.05). Sex difference can be attributed to the
engagement of Yemeni males in outdoor activities
and night duties that exposes them to sand flys bite
more than females which is also noticed by others
[23-25]. In addition, the dressing pattern among
Yemeni women may play role in less exposing
females to infection. We also noticed that females

fwith lesions in their face refused to show their

infection. They hesitated to be examined due to the
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psychological aspects. This may lead to un proper
comprisable data between males and females.
Previously, Davies et al. [26] mentioned that the
scars in the infected patients have deep psycho-7.
logical effects and could decrease the patients
opportunities.

The study concludes that Al-Swalaha is one 8
of the endemic areas in Yemen that is in need of
high attention of the authorities and society and
there is a need for a multicenter study to evaluate 9.
the extent of the disease and to determine differen
Leishmania species. In addition to those studies,
focus on reservoir, vectors and therapeutic efficac
are needed.
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