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Apsteact: Two endemic species of macroalgae in the Nan River, Northern Thailand, Cladophora glomerata
Katzing or “Kai®, a branched filamentous alga in the Chlotophyta, and Nostochopsis lobatus Wood em. Geitler
or “Lon”, a mucilaginous colonial alga in the Cyanophyta, were selected for study as therapeutic agents. The
anti-gastric ulcer, anti-inflammatory, analgesic, anui-oxidant, and hypotensive activities suggested their
value as therapeutic agents. They may be employed as nutri-pharmaceuticals or food supplements for
relieving chronic diseases and disorders including peptic ulcers, dyspepsia, theumatoid arthritis, hypertension,
etc. However, further detailed studies of these pharmacological activities are required to validate their
therapeutic potentials.

Kevworns: Cladophora glomeraia Kinzing, Nostochopsis lobatus Wood em Geitler, macroalgae, gastric ulcer,
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anti-oxidant.

InroDUCTION
}

Macroalgae ate the algae that can be viewed with

the naked eye in the field. In freshwater, they grow

often as slime colonies in mats, and as sheets or
filaments. They are the important organisms in lotic
ecosystems, both for their oxygen production and as
primary producersin the food chain. In some freshwater

ecosystem, macroalgae occur in filamentous forms -

covering the whole area of a river bed. The local people
have been using these algae as local food for many
years.

Innorthern Thailand, especially in Nan River, Nan
Province, and Mekong River in Chiang Khong District,
Chiang Rai Province, two genera of macroalgae occur
in abundance in the dry season. The common name of
these algae is “Kai”and “Lon”. The people in these areas
use them to make many kinds of locally consumed
food. Moreover, there has been research to process
various foods from Kai such as crisps, baked goods,
paste, and noodle, to obtain more market products for
the people in these areas'.

Some of these algae have been used as medical
ingredients, e.g. Lon is used to decrease fever. Some
villagers consume Kai to calm down stomach ulcer.
Thislocal wisdom inspired the researcherin this project
to study the therapeutic agents from these algae.
Positive results from this research will confirm the
value of these algae. If we are able to find useful potential
t'nedicifne inthese algae, the active compounds must be

further studied and their mechanism of action
elucidated.

MarteriaLs aND METHODS

Algal Samples and Preparation

Peerapornpisal et al. !. found that Kai consists of
two genera:

Cladophora spp. and Microspora spp. whilst Lon
consists of one genus: Nostochopsis spp. In this
investigation, we selected Kai as Cladophora glomerata
Kutzing, 2 greenalgae in the Division Chlorophyta and
Lon as Nostochopsis lobatus Wood em. Geitler, ablue -
green algae in the Division Cyanophyta.

C. glomerataand N. lobatus were collected from Nan
River at Paka Subdistrict, Tha Wang Pha District, Nan
Province, Thailand in December 2004. The samples
were separated into two portions, one [oridentification
using morphological features. The relevant bookse.g.
Desikachary 2, Whitford and Schumacher?, Prescott*
and John et al. * were followed. The amount of each
species was estimated by the use of quadratsincluding
dry weight determination, and the attachment to
substratum was investigated in the field. The other
portion was used 1o investigate for the presence of

therapeutic agents.

Therapeutic Agent Investigation
Algal material and extraction
C. glomerataand N. lcbatus were, separately, washed
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b
in tap water, shade-dried and powdered. The dried
- powder was then extracted with 95% ethanol,
evaporated in vacuo at 55 °C and lyophilized to obtain
'a dried ethanolic extract of C. glomerata and of N.
lobatus which from now on are reférred as CGE and
+ NLE respeciively.

' Experimental animals
. Male Sprague-Dawley rats weighing 40-60 g and
150 - 200 g as well as male Swiss albino mice were
‘obtained from the National Laboratory Animal Center,
Mahidol University, Salaya, Nakhon Prathom Province,
Thailand. The animals were acclimatized for at least 7
days in an animal room where the temperature was
maintained at 22 + 3°Cand there wasa 12 h light-dark
cycle. The food was supplied by Perfect Companion
Co.Lid., Samut Prakan Province. The animals had free
access to food and water unless stated otherwise. All
animals received humane care in compliance with the
ethical guidelines for the use of animals issued by the
National Research Council of Thailand 1999.

. Pharmacological experiments
Restraint waler immersion stress-induced gastric ulcers

in rats

| The CGE and NLE dissolved in water were
administered orally to rats which had fasied for 48
hours. Sixty minutes later, rats were restrained
individually in stainless steel cagesand immersed up to
their xiphoid in a water bath maintained at 22 £ 2°C,
according to the method of Takagi et al. ® After 5 h of
this exposure, the rats were sacrificed and examined
for gastric ulcers. After each rat was sactificed, the
stomach was removed, opened along the greater
curvature and the glandular portion of the stomach
was examined. The length in mm of each lesion was
measured under a dissecting microscope and the sum
of the length of all !esmns was designated as the ulcer
index.

Ethyl phenylpropiolate-induced ear edemainrats (EPP)

The experiment was performed to investigate the
ability of an agent in inhibiting increased vascular
permeability leading to edema in an inflammatory
process.” Earedema was induced by topical application
of EPP. EPP at a dose of 1 mg/20 ml/ear was applied
lacally to the inner and outer surfaces of both ears of
each rat. The CGE and NLE dissolved in acetone were
applied in the same manner in a volume of 20 plbelore
the irritants. The thickness of each ear was measured
with vernier calipers.

Acetic acid-induced writhing response in mice
" A writhing response was produced by an injection
I
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0{0.75% acetic acid at 0.1 ml/10g body weight into the
peritoneal cavity of mice, according to the method of
Koster et al.? .The number of writhes, a response
consisting of contraction of an abdominal wall, pelvic
rotation following by hind limb extension, was counted
during observation for 15 minutes beginning from 5
minutes after the acetic acid injection.

Blood pressure of pentobarbital anesthetized rats

Rats were anesthetized with pentobarbital (40 mg/
kg, i.p.). The trachea was intubated in order to prevent
airway obstruction. The CGE and NLE dissolved in
normal saline were given via a cannula inserted in the
external jugular vein. Blood pressure was recorded
from jugular artery using a pressure transducer
connected to a Grass polygraph. Blood pressure was
expressed as the mean arterial blood pressure (MABP).

Scavenging activity against 1, 1-diphenyl-2-
picrythydrazyl (DPPH) radical

The scavenging activity of the test sample or
glutathione against the DPPH radical was measured
according to the method of Hou et al.? Each 0.3 ml of
the test sample (dissolved in MeOH or D] water} was
added t0 0.1 ml of 1 M Tris-HCl buffer (pH 7.9), and
then mixed with 0.6 mi of 100 mM DPPH in methanol
for 20 min, in the absence of light. The absorbance at
517 nm was determined. Deionized water was used as
blank. The scavenging activity against the DPPH radical
was calculated as follows:

Activity (%) = 100°[A517, -AS17, )/

A517,

The 1C50 which stands for the concentration
required for 50% scavenging activity was then
calculated from the above equation.

Resutts

Morphological Structure of two Endemic Species
of Macroalgae .

Cladophora glomerata Kutzing (Fig. 1.)

It is green or light green, filamentous in form,
attached ontock or cobble in the bed of shallow rivers.
Microscopically, thalli are composed of joined
cylindrical cells, with lengths of 6 — 20 pm and widths
of 4 - 10 uym and with dichotomously branching
filaments. Branches are tufted, arising singly, arbuscular,
the branches becoming irregularin old algae. Branches
are narrowed towards tips, cell walls are thick and
usually lamellate. The chloroplastisin a parietalnetwork
with numerous pyrenoids.

Nostochopsis lobatus Wood em. Geitler (Fig. 2)
In nature, this specieslooksasasoft colonyattached
on the surface of rock or cobble in the bed of shallow
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Scale bar = 20 mm

Fig 1. Cladophora glomerata Kizing (Chlorophyta) in Nan River, Thailand. Left: in the field, Right: under light microscope.

Scale bar = 20 mm

Fig 2. Nostochopsis lobatus Wood em. Geitler (Cyanophyta) in Nan River, Thailand. Left: in the field, Right: under light microscope.

rivers. The shape of the mucilaginous colony varies
from spherical when young, changing to an amorphous
shape inamature stage, and it may be hollow, and toru.
The colour of the colony varies from dark green, or an
orange Lo rusty colour.

For the microscopic features, the trichome has
lateral branching, the main branch containing many
cellsof 4 -10 pm in length, and 4 — 6 uym in width. The
minorbranchismade of 1 -3 cells. Heterocysts (diameter
3 - 4 pm) are present in three locations: intercalary,
terminal or pedicellate and lateral or sessile. In Thailand,
three common namesare Lon, Kai Hin (stone egg) and
Dok Hin (stone flower),

Restraint Water Immersion Stress-induced Gastric
Ulcers in Rats

C. glomerata and N. lobatus showed an anti-ulcer
effect when tested on the restraint water immersion
stress-induced ulcers in rats. An anti-peptic ulcerdrug:
Cimetidine (a H,~antagonist ) was used a reference
drug. The data obtained are summarized in Table 1.

Ethyl Phenylpropiolate-induced Ear Edema in Rats
(EPP)

The effects of C. glomerata and N. lobatus on EPP-
induced earedema in rats are shown in Table 2. Similar
to Phenyibutazone (a nonsterodial anti-inflammatory
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Table 1. Effects of the ethanolic extracts of C.glomerata and
N. lobatus on water immersion stress-induced
gastric ulcers in rats. characteristics.

SclenceAsia 32 (2006)

Blood Pressure of Pentobarbital Anesthetized Rats

An intravenous injection of C. glomerata extract
elicited a hypotensive response causing a decrease in
blood pressure. Fig.3 depicts typical blood pressure

Group  Ulcer index (mm) Inhibition(%)  responses to various doses of C. glomerata in
i R " pentobarbital anesthetized rats. The results obtained
Control A > are summarized in Table 4. N. lobatus given at doses of
Cimetidine Froad 100 did 4 h ;
100 mg/kg F7 o ylpeen 72.4 up to mg/kg did not produce hypotension.
C. glomerata B 2o
100 mg/kg 119+ L1 274 Table 4. Effect of the ethanolic extract of C. glomerata on
500 mpfkg 6.8 2 L5 58.5 mean arterial blood pressure (MABP} of
N. lobatiis: 1 e L= : W pentobarbital anesthetized rats.
100 mgkg .. 6B e
500 mg/k L2 D oo 939 — ~ —
T £ e S ey R e Dose(mg/ky) ‘Decrease of MABP (%)
Daw expressed ssmean 2 SEM. (n=6-8). s F — M=o
Significansly diflereat [rom the control group: **p <0.01, ***p <0.001. 25 26.15 7.., 6.64
50 TR - 45.00 % 5.91
Table 2. Effects of the ethanolic extracts of C. glomerata and 63.78 i 5.15

N. lobatus on ethyl phenylpropiolate-induced ear
edema in rats.

Nlbas —
Smyer 62

P gt =

drug), both algae exerted an inhibitory effect on edema
formation.

Acetic Acid-induced Writhing Response in Mice

Aspirin (a COX-inhibitor), C. glomerata and N. lobatus
extracts showed an analgesic effect by inhibiting the
writhing response in mice induced by aceric acid. Data
are illustrated in Table 3.

Table 3. Effects of the ethanolic extracts of C. glomerata and
N. lobatus on acetic acid-induced writhing response
in mice.

-.I ) = —_
Diita expressed a3 mean 3 5.E M. {n = 7-8)
Significandly different from the coatrol group: **p <0.01, ***p < 0.001.

100

Daxta are expressed as mean ¢ SEM. ne 8.

Scavenging Activity Against DPPH Radical

Fig. 4 shows the dose-response curves of (DPPH)
radical-scavenging response curves are shown in Table
5.

Table 5. The 50% inhibition concentration {IC50) for DPFH
radical-scavenging activity ol glutathione, C.
glomerata and N. lobatus.

“ExifacUaail-oxidant

1C50 (mg/ml)

 Gluthione 0.055 :
G glomerata L8T6

N Iobatus . A3:435 5 8.
Discussion

The screening for pharmacological activities
indicated that both C. glomerata and N. lobatus exhibit
anti-gastric ulcer, anti-inflammatory, analgesic, and anti-
oxidant activities, but only C. glomerata showed a
hypotensive activity.

The experimental models used in the present study
are commoenly employed to detect pharmacological
activities. Gastric ulcers can be induced in experimental
animalsand huraans by physical or psychological stress®.
The restraint water immersion stress-induced gastric
ulcers in rat is a widely used experimental model for
induction ofacute smess ulcersinrats. The EPP-induced
ear edema in rat model is a useful screening model to
investigate the anti-inflammatory activity of the test
substance on the acute phase of inflammation’. The
writhing response in mice is a model of visceral pain®
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100 ;
7 - ' tf—pp-
50 _— : 16 mn 1 min
C. giomeralia 26 mo/kg
100 i
mmﬂal |
50 e 10 mitn

C. giomaerata 50 mpikg t min

Fig 3. Effect of the ethanolic extract of C. glomerata on blood pressure of pentobarbital anesthetized rats.

—e— Gluthatione

% Activity
1

——
30 4 C.glomerata

10 J N lobatus

< -15 -1 05 0 0.5 1 1.5 2

Log dose (mg/mi)

Fig 4. Comparison of dose response curves of glutathione, C. glomerata and N. lobatus.
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and it isused to study both the peripherally and centrally
actinganalgesicactivity'®!!. Additionally, the scavenging
activity against DPPH radical model isamong the most
widely used models for assessing an anti-oxidant activity.

The roles of free radicals and active oxygen in the
pathogenesis of human diseases including cancer, aging
and atherosclerosis have been recognized 3%,
Interestingly, anti-oxidant activity has been proposed

* to play rolesin various pharmacological activities such
-as anti-inflaimmatory, anti-atherosclerotic, anti-tumear,

anti-mutagenic, anti-carcinogenic, anti-bacterial or
antiviralactivities. , '
The gastric ulcer, anti-inflammatory, analgesic, anti-
oxidant,and hypotensive activities of the two algae (C.
glomerata and N. lobatus) found in the study suggest
their therapeutic values. They may be employed as
nutri-pharmaceuticals to relieve peptic ulcers,
dyspepsia, theumatoid arthritis, hypertension, etc.
However, further detailed studies of these

pharmacological activities are required to validate their

therapeutic potentials.
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TOXICOLOGICAL EVALUATION OF CLADOPHORA GLOMERATA
KUTZING AND MICROSPORA FLOCCOSA THURET IN ALBINO RATS

Prannapus Fahprathanchai, Kanokporn Saenphet. Yuwadee Pecrapompisal and Salika Aritajat

Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai. Thailand

Abstract. This study aimed to evaluate the toxicity of Cladophora glomerata and Microspora floccosa ethanolic
cxtracts in rats. Acute toxicity was tested with a single oral administration of the extract at a dosc of 25 pfkg
bd wi. Montality, behavior, amount of food intake, body weight, and any abrormalitics of the visceral organs,
were observed. The results showed that the extract caused neither mortality, nor abnormalities. Subchronic
toxicity was tested by administering the extract at doses of 0.5 g/kg and 1.0 g/kg for 60 days. Differences in
body weight, hematology and blood biochemistry {alanine aminotransferase, ALT; aspartate aminotransferase,
AST: blood urca nitrogen, BUN and creatinine, Cre) were not detected among the control and treatment groups.
Although the packed cell volume of the male rats treated with 1.0 g/kg extract was significantly lower than the
controls (p=0.05), the level was in the standard range for rat hematocrit.

INTRODUCTION

Cladophora glamerata and Microspora floccosa
. are freshwater macroaigae belonging to the Division
Chlorophyta. These two species are naturally grown

together in the Nan and Kong rivers. They are edible .

1 macroalgae so called “Gai” by local people in Nan
. Province, Thailand. Both of these algae have been used
I' a5 a food source for centuries in local cultures, but only
in the last few years they have become increasingly
I. popular as food products marketed to tourists. C.
Llomeran and M. floccosa contain abundant proteins

and fibers. and can be valuable sources of vitamins .

{Yavichai. 2003). Besides being one of the most
popular food sources. these two species of algae are
believed 1o offer many important health benefits:
for instance. rejuvenating, promoting appetite, and
remedying many common maladies.

A smalt number of algae are highly toxic when
consumed { Vasconcelos, 1999; Quclictie and Wilhelm,
2003: Oberholster et al, 2004). Although C. glomerata
and M. floccosa have long been eaten and are highly
nutritious. an cvaluation of the safety of these algae,
based on scientific studies, has not been published.
The following experiments were designed to evaluaie
safety through acute toxicity testing by single oral
administration of the extract at a dose of 25.0 g/kg bd
wt. Subchronic toxicity was tested by administering
the extract at doses of 0.5 and 1.0 g/kg for 60 days.
The parameters evaluated included toxicological
signs, body weight, autopsy, hematology, and blood
biochemistry.

Comespondence: Kanokporn Saenphet, Department of
Biology, Faculty of Science, Chiang Mai University,
Chiang Mai 50200, Thailand. :
E-maii: K_Saenphet@yahoo.com '
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MATERIALS AND METHODS

Extraction of C. glomerata and M. floccosa

C. glomerata and M. floccosa were collected from
Nan Province. Thailand. The algae were exposed
to sunlight until completely dry, then extracted in

" 95% ethyl alcohol at room temperature for 1 week.

The ethanolic filtrate was then evaporated by rotary
evaporation and dehydrated by maltedextrin, the non-
toxic dehydrating agent widely used for pharmaceutical
purpases (Freers. 2002). The crude extract was kept in
a dry place and used after preparation at the required
dose in distilled water. '

Animals

Male and female Wistar rats (Rattus norvegicus).
approximately 6 weeks of age and weighing between
140-240g were used. The animals were purchased from
the National Laboratory Animal Center, Thailand. They
were allowed to acclimatize in the depanimental animal
facility for 1 week before the start of the experiment.
They were fed with water and a standard dies (C.P.
082). The study room was maintained at approximately
25 = 2°C in a 12-hours light/dark cycle.

Acute toxicity test

Rats were divided into 2 groups (10 each, 5 males
and 5 females). They were administered orally a single
dose of 25 g/kg. Controls were treated with distilled
waler. Signs of toxicily and deaths in rats were observed
for 24 hours post-treatment. All animals were sacrificed
at day? post-administration. The appearance of the
organs was observed and the indexes of each organ was
calculated. The organs included the liver, kidney, heart.
spleen, ovary, and testes. The behavior, diet and feces of
the rats were observed and recorded. The body weights
of the rats were measured cvery 2 days.
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DISCUSSION

Much of the contraversy surrounding the cxisting
literature on stevia resuits from inadequate research
aimed at reproduction of both laboratory animals and
human beings. The results of the present study clearly
indicate the non-toxic effect of S. rebaudiana on the
reproduction of female rats, '

After mating with untreated maies, all treated
females fell pregnant and produced a similar number
of fetuses. This result indicated that the extracts of
A. marmelos and §. rebaudiana, at the doses used
in this study, did not impair reproduction in female
rats. Also, the indifferent number of corpus lutea in
treated and control groups could be used as an index
for the female rat reproductive system. Dead fetuses
were observed in all groups, even the contro: group.
Nevertheless, < 4% of fetuses died, which could be
accounted for by the normal percentage pre-birth
death among rats (Zimnan, 1970). Generally, the

- fetuses implanted in the endometrium after § days

of fertilization {Bodhanker e7 af, 1974). The fetuses
sizes wn the treated groups, which were not different
from the controls. indicated a similar implantation
period. Furthermore, the normal development of
the fetuses, which was confirmed by histological
investigations, revealed no teratogenic effecis from

the extracts. Toxicological information about A. ~

marmelos and §. rebaudiana has been reported
previously. The non-genotoxicity of A. marmelos
has been proven in rats by micronucleus test (Aritajat
et al, 2001). Dominant lethal testing also revealed
that the aqueous extracts of these 2 plants had no
toxic effects on male rats’ reproduction or progeny
outcome (Aritajat er af, 2000). It is concluded that
the aqueous extract of A. marmelos and S. rebaudiana
at all doses used in this study had no adverse effects
on female rat reproduction, and had no teratogenic
effects.
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Tox1CoLOGICAL EVALUATION OF C. GLOMERATA AND M, FLOCCOSA 1N ALBING RATS

Subchronic toxicity test

Rats were randomized into 3 groups (9 each, 4

males and 5 females) and treated orally for 60 days with
agal extract at doses of 0.5 and 1.0 g/kg, respectively.
Controls were treated with distilled water. At the end
of the treatment period, blood samples were collected
by cardiac puncture technique. The following analyzed
profiles were then evaluated: ‘

(1) Biood chemistry; aspartate aminotransferase
(AST), alanine aminotransferase (ALT), blood
ured nitrogen (BUN) and creatinine were
measured by automated system (Synchron
C5X, Beckman) with the cooperation of the
Clinical Chemistry Department, Faculty of
Associated Medical Sciences, Ch:ang Mai
University.

(2) Hematological test: hematocrit (PVC), total
white blood cell count, and differential cell
count were conducted by routine complete
blood cell count method (Dacn: and Lewis,
1984).

Statistical analysis
Data were expressed as mean = standard deviation.

Student’s ttest and Kruskal-Wallis one-way analysis of

variance test were employed for statistical comparison
at p=0L05.

RESULTS

Acute toxicity test
Neither abrormal signs nor deaths among the

" rats were observed during the week-long experiment

period. The oral LD, values of the extracts of C.
glomerata and M. ﬂoccosa were > 25.0 g/kg. Body
weight, food weight, and autopsy of organs were
normal (Fig 1. Table 1).

Subchronic toxicity test

During the experiment, the rats in each group
showed no abnormal signs in appearance, behavior,
or diet. Although the packed cell volume of male rats
treated with 1.0 g/kg extract was significantly lower
than the controls (p=<0.05), the level was in the standard
range for rat hematocrit (Sharp and La Regina, 1998).
The other results. including hematological test and
blood biochemical assays were normal (Fig 2, Tables
2and 3). .-

DISCUSSION

Generally. 20-30 g of C. glomerata or M. floccosa
are consumed by local people as a daily meal. Hence,
the human dose for these algae should be 0.5 g/ka. if
calculated from a person with bodyweight 60 kg. The
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Fig 1- Body weight {g) of fcmalc and malc rats treated with cthanolic extract of C. g!omcram and M Jfloccosa atadosc of 25 g/kg

and controls.
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Table 1

1
Organ weight (g%} of female and male rats treated with ethanolic extract of C. glomerata and M. floccosaat a
I dose of 25 g/kg, and controls.

Sex Organ Weight (g%)
' : Control Test
[ .
‘Female Liver 41140477 4.45+0.491=
’ Kidney 0.75 = 0.262 0.78 = 0.080=
Heart 0.42 + 0.060 0.43 + 0.045=
Spleen 028 +0.024 - 0.26 £ 0.025~
Ovary 0.07 £0.013 0.07 = 0.008"
Male Liver 4.37 0435 442 £0.231=
Kidney 0.69 £0.061 0.71 £ 0.037~
Heart 0.38 + 0.030 0.36 £ 0.013=
i Spleen 0.25 + 019 0.24 = 0.029=
' Testes 1.17+0.124 1.26 = 0.319~
ns = not significantly different between groups. )
! 00 W
<50 -
Hn - —4— female conirol
~ —8— female 0.5 gfkg
E 350 i —d— female 1.0 p/kg
éﬁ —¥— male control
_;' 100 4 —8— mate 0.5 gkg
nc:: —8—male 1.0g/kg

250

- Day after administration

Fig 2- Body weight (g) of female and male rats treated with ethanolic extract of C. glomerata and M., floccosa at doses of 0.5 g/kp
and 1.0 g/kg. compared with controls; *significantly different from the control group (p=<0.05).

dose of extract used in our acute toxicity test for rats
{25.0 g/kg) was equivalent to 50 times the human dose.

This dose did notinduce any toxicity signor deathinrats. .

Likewise, our results from subchronic toxicity testing
indicated the non-toxicity of the extiact. The nommal

levels of BUN, creatinine, AST, and ALT indicated that

neither C. glomerata nor M. floccosa altered kidney

208

or liver function. The numbers of white blood cells,
which were not significanily different from the controls,
revealed normal function of the hematological system,
Although the packed cell volume of the male rats treated
with 1.0 g/kg of extract was significantly lowerthan the
controls (p=0.05), the level was in the standard range
for rat hematocrit (Sharp and La Regina, 1998}.
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Table 2
Biochemical values of female and male rats treated with ethanolic extract of C. glomerata and M. floccosa at
~ doses of 0.5 and 1.0 g/kg for 60 days, compared with controls.

Blood biochemical assays

Sex Groups AST(UA) ALT(UM BUN(mg/d)  Creatinine(mg/al)
Female Control 169.00 £ 59.18¢  39.00 +9.695 35.%5.7& 0.70 £ 0.071
0.5 g/kg 165.00 £ 46.138=  40.00 + 9557~ 34.60+3.787™ 0.70 = 0.100™
0.1 gfkg 186.00 £ 46.804™  39.00 & 5.620™ 32.80+11.732~  0.72+0.178>
Male Control 137.00 £ 28355  32.50+4.950 29.00x2 000 0.60 + 0.081
0.5 p/kg 121.00 + 32,078 3350 + 3.536~ 27.67.+£3.055™ 058 £0.050~ -
1.0 g/kg 116.00 £ 23.643= 32.50+0.707~ 25.67+3.786= 0.60 + 0.082= -
; ns = not significantly different between groups
Table 3

Hematologicat values of rats treated with ethanolic extract of €. glomerate and M. floccosa at doses of 0.5 and .
1.0 g/kg for 60 days. compared with controls.

Hematocrit Total white bfood

Differential white blood cell (%)

Sex Group . - - .
(%)  cell count (celifmm® Neutrophil Eosinophil Basophil Lymphocyte Monocyie
Female Controt 4300 £ 1.73" 326667+ 153.81* 8402128 1.80+045 0202045 87.20x155" 2.40+0.55+
M5 o/ke 4080+ 3.96* 2300.00 £ 916.52* {5.00+8.37° 2.20+1.30* 0202045+ 50.80£8.47 2.20x] .64
1Oy 4200308 333333 + 1184.62' 11802512 1.60:0.89 0.40+0.55 £0.80+847" 2.40+1.95
Male Conirol 46.00 £ 2.16" 5033.33 2 1300.50¢ 11.753.10° 0.7520.50¢ 000000 85.50=3.11° 200045+
05 kg 4350 =+ §.29*" 5300.00 % 500.00° 11.25:585" 1.25+0.5¢" 1.25+2.50* 84.2525.56* 200337
10p/hke 4075+ 386" 2800.00 £916.51* 13.25+236* 0.75+0.50¢ [.25+2.50+ §1.75+5.85" 3.00£2.71*

a. b = sigaificant differcnee at p<0.05

The results of this study could scientifically
support the supposition that the general use of C,
glomerata or M. floccesa in daily meals is safe for
humans. Since consumption of health products based
directly on natural materials has recently shown a
rapid sales growth in Thailand, extensive research and
development of these non-harmful, edible algae as new
natural products with particular nutritional importance
are needed.
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Abstract. Kaempferia parvifiora Wall. Ex. Baker (Krachaidum) has long been used among Thai men for sexual
cnhancement. The aim of this study was to determine the effect of K. parvifiora ethanolic extract on the sexual
behavior of male rats and its toxicity. The éxperiment was divided into three groups of rats given K. parvifiora
extraci at doses of 60, 120, and 240 mg/kg BW for 60 days, whilst a control group received distilled water at 1
ml/day per oral. The results showed that ail groups of mate rats had significanily higher counship behavior during
the first 10-minute period of observation than in the 2nd and 3rd 10-minute pertods, except those receiving the
highest dose of K. parviflora. They rseveated the same amount of courtship behavior throughout a whole 30-minute
period. which was significantly lower than the control group. There was no significant difference between treated
and control groups in other sexual behaviors; mount frequency (MF), intromission frequency (IF). mount latency
(ML) or imromission latency (IL). Toxicological study revealed no significant difference of hemoglobin, WBC
or differential cell count. All dosages had no effect on kidney and liver funciion, according 10 the normal values
of blood urea nitrogen (BUN). creatinine (Crea), aspartate aminolransferase (AST) and alanine aminotrans{erase
(ALTY. Neventheless, the histopathological study showed a morphological change in the liver. It was concluded
that K. parviflora exiract 21 240 mg/kg BW reduced the time in the first 10 mintues of rat courtship behavior

INTRODUCTION

Kacwpferia parviflora Wall. Ex. Baker (Krachai-
dum) is believed 10 have sexual enhancing activities
(Churdboonchart. 2000; Wutythamawech, 2000)
and is sometimes referred to as Thai ginseng. Its
rhizomes have been used for health promotion, as an
antiflatulent, for stomach discomfort, leucorrhes, as a
divretic and antidysenteric, and for the treatment of
oral diseases (Chomchalow ¢r af, 2003). In an in vitro
study. the nine Ravonoids isolated from the rhizomes of
the K. parvifiera exhibited antiplasmodial, antifungal,
and antimycobacterial activities, but no cytotoxicity
against KB, BC or NCI-H187 cell lines (Yenjai ef al,
2004). Although, K. parvifiora has shown positive
effects on the seminal vesicle, spermatogenesis and
health safety at doses of 60 and 120 mg/kg for 30 days
(litjaingam er al. 2005), its sex-enhancing properties

were challenged. While K. parviflora is promoted’

commercially as having aphrodisiac properties and
has long been used among Thai men for sexual
enhancement, there are no laboratory results to confirm
or support its potential for consumer use.

In this research, we investigated the effects of
K. parviflora on sexual behavior by video-recording
and its toxicology by hematological values, blood
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and the use of high and chronic doses of K. parviflora in humans should be considered inadvisable.

chemical tests. and histopathological study. in male
albino rats.

MATERIALS AND METHODS

Preparation of animals

Thirty-one male and 20 female Wistar rats,
approximately 200-240 grams body weight and 6
weeks of age were purchased from the National
Laboratory Animal Center, Salaya, Nakhon Pathom.
Animals were housed in groups (two rats per cage)
under an inverted 12:12 hour LD cycle at 2542 “C and
with free access to food and water at the Faculty of
Science, Chiang Mai University, in a facility for the
use and care of laboratory animals.

Preparation of K. parviflora extract

K. parviflora was collected from Loei Province,
Thailand, and identified by Dr Ratchada Pongsatta-
yapipat, of the Botany scction, Queen Sirikit
Botanic Garden, Ministry of Natural Resources and
Environment, Mae Rim, Chiang Mai. The rhizomes
were sliced, dried at 60°C, ground into a fine powder
and extracted with 50% ethanol in a Soxhlet apparatus
and evaporated by rotary evaporation. The crude
extract was diluted in distilled water to the desired
concentrations.

Experiment design
The experiment consisted of three groups of rats
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