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CHAPTER |

INTRODUCTION

Background and Significance of the Study

Dysmenorrhea is a common condition founded in women. Over 50% of
women experience mild pain during their menstrual cycles; around 10%-15% require
complete bed rest for one to three days and are unable of doing their normal activities
(severe); 30-60% of American women suffer from some levels of discomfort. It is
estimated that 600 billion work hours are lost every year due to this condition, which
equals to an economic loss of 2 million dollars in productivity annually [1].

Dysmenorrhea is classified into primary and secondary types according to the
pathogenicity. Menstrual pain that occurs in the absence of visible organic pelvic
origin is nominated as primary dysmenorrhea [1]. It usually occurs during
adolescence, within three days of menarche [2]. Primary dysmenorrhea usually
appears within 1-2 year of menarche, when an ovulatory cycle is established.

A widely occurrence of primary dysmenorrhea is estimated to be around
40-50% in reproductive women, [3] with severe forms giving rise to work or school
absenteeism in 15%. The mild forms require no medication or occasional over the
counter (OTC) analgesics in which is about 30%. In spite advancements in the
treatment of primary dysmenorrhea, the study of 1,546 menstruating Canadian women
found that 60% were having disorder [4]. 60% of the dysmenorrheic women were
having severe or moderate pain. 51% reported limitation of activities, and 17%
reported absenteeism. Thus, there appears to be underuse of currently available OTC
and prescription medications, or there is insufficient distribution of information about
primary dysmenorrhea to the targeted young population.

The prevalence of dysmenorrhea is highest in adolescent women, with
estimates ranging from 20 to 90%, depending on the measurement method used and
study population [5, 6, 7]. About 15% of adolescent girls report severe
dysmenorrhea, [5] and it is the leading cause of recurrent short-term school

absenteeism in adolescent girls in the United States [5, 8]. A longitudinal study of a



representative unit of Swedish women found a prevalence of dysmenorrhea of 90 %
in women 19 year of age and 67 % in women 24 years of age. 10% of the 24 year old
reported pain that interfered with daily functions. Most adolescent self- medicates
with over the counter medicines, and few consult a physician about dysmenorrhea [5,
6, 7]. Furthermore, one third to half of these women reported having moderate or
severe symptoms. Symptoms are frequently associated with time lost from school,
work, or other activities [9].

In Thailand [10], the study of dysmenorrhea shows: Prevalence, Impact and
Knowledge of Treatment found high prevalence of dysmenorrhea among Thai
adolescents, and demonstrated that this condition is a significant public health
problem that requires attention. Education about premenarchal and postmenarchal for
women, as well as the general community, is vital especially in students who should
be educated effectively about dysmenorrhea in order to feel relieved.

Pharmacotherapy is still the most reliable and effective treatment for relieving
dysmenorrhea. Medical options include: ibuprofen, aspirin, paracetamol mefenamic
acid [11].

Thai traditional medicines still remains popular in Thailand. In the life of any
human being, no one can avoid sickness, and how people of each nation deal with
their symptoms and diseases depend on their culture, tradition, and values. Of all
diseases, approximately 30 % are severe, and thus require modern medicine and
health care specialists. The other 70 % are not as serious and are common diseases
that are preventable and can be treated by self-care using traditional medicines [12].
In Thailand, the National Drug Committee due to List of Herbal Medicinal Products
A.D. 2006; Drugs used in common diseases [12]. PRASAPLAI, one of Thailand’s
famous traditional herbal formulae, used to treat primary dysmenorrhea, consists of
ten herbs and two chemical compounds: sodium chloride and camphor [12]. The
components of PRASAPLAI are shown in Table 1.



Table 1 Components of PRASAPLAI

Scientific name Thai name Family F:::tt
Curcuma zedoaria (Berg) Roscoe Khamin oi | ZINGIBERACEAE | Rhizome
Zingiber officinale Roscoe Khing ZINGIBERACEAE | Rhizome
Zingiber cassumunar Roxb. Plai ZINGIBERACEAE | Rhizome
Nigella sativa L Thiandam |RANUNCULACEAE| Seed
Piper nigrum L. Phrik thai PIPERACEAE Fruit
Citrus hystrix DC. Ma krud RUTACEAE Peel
Eleutherine americana Merr. et Waan hom
Heyne daeng IRIDACEAE Bulb
Piper retrofractum Vahl Di pli PIPERACEAE Fruit
Acorus calamus L. Wan nam ARACEAE Rhizome
Allium sativum L. Kra thiam ALLIACEAE Bulb
Camphor Garaboon - -
Sodium chloride ( NaCl) Gloer - -

It was found that the active ingredient was ((E)-1-(3,4- dimethoxyphenyl)

butadiene (DMPBD)). This compound had a relaxation activity on smoothening the

muscle of the intestine in small rats, and also causes antihistamine action on rat’s

bronchioles. The study on acute toxicity dose 2000 mg/kg body weigh found that

there was no abnormality of pathology of organs and the rat didn’t die within 14 days.

The sub chronic toxicity study by Repeated Dose 90-day Oral Toxicity study in

Rodent method, which compared with 1,6 and 36 times of dose in human, showed no

toxic results [13].



However, there were no randomized controlled trails on the efficacy of
PRASAPLAI extract. Thus, the aim of this study is to identify the efficacy of
PRASAPLAI extract in primary dysmenorrhea, which has not yet been studied or
reported.

Research question

Does PRASAPLALI extract have the efficacy on relieving pain among primary
dysmenorrhea woman comparable to that of Mefenamic acid?
Hypotheses

The efficacy of PRASAPLAI can be comparable with that of Mefenamic acid
on relieving pain among primary dysmenorrhea.
Objective

The general objective of this study was to examine the efficacy and side-
effects of PRASAPLAI extract versus Mefenamic acid on relieving pain among

primary dysmenorrhea patients.

The specific objectives of the study are as follow:

1. To study the efficacy of PRASAPLAI extract on reducing pain
intensity among primary dysmenorrhea participants.

2. To study side effects of PRASAPLAI extract and Mefenamic acid
for the treatment of primary dysmenorrhea participants.

3. To compare the efficacy and side effects of PRASAPLAI extract
and Mefenamic acid in reducing pain intensity among primary dysmenorrhea
participants.

4. To compare the quality of life (QOL) of those who receive
PRASAPLAI extract and Mefenamic acid.

Expected benefits

1. The efficacy of PRASAPLAI extract could be comparable with Mefenamic
acid on relieving pain intensity of primary dysmenorrhea participants.

2. Side- effect of PRASAPLAI extract could be comparable with Mefenamic

acid for treatment primary dysmenorrhea participants.



research experience.

medicine into the health care system.

Conceptual Frameworks

3. This study is beneficial for the Thai traditional medicine team in obtaining

4. This study will be useful to policy maker to integrate Thai traditional

The conceptual frameworks of this study are scoped in the chart as show below;

Experimental group

(PRASAPLAI
extract)

' Randomized |

Papents Baseline
primary
dysmenorrhea 3 month ,
- Menstrual cycle
a - Pain intensity
(Visual analog scale)
‘IIIIIIIIIIIIIIIIIIIIIII

- Physical examination

1 - Symptoms and signs

- Vital (pulse, respiration,
blood pressure)

- Pain intensity

(Visual analog scale)

Control group

(Mefenamic acid)

|
Lab

|
QOL

¥

Qutcome
Safety

Efficacy




Operational Definition

Dysmenorrhea is cyclical pelvic pain occurring just before or during the
menstrual period.

Primary dysmenorrhea is characterized by a cramp suprapubic pain that begins
somewhere between several hours before and a few hours after the onset of the
menstrual bleeding.

Mefenamic acid is a nonsteroidal anti-inflammatory drug (NSAID) for the
treatment of primary dysmenorrhea with a recommended dosage of 500 mg- starting
with the onset of bleeding and associated symptoms. Pharmacokinetics: Mefenamic
acid appears to be rapidly absorbed from the gastrointestinal tract following oral
administration to human. Peak plasma levels reach one to two hours after the
administration.

PRASAPLAI, one of Thailand’s famous traditional herbal formulas, consists
of ten herbs and two chemical compounds: sodium chloride and camphor. The drug is

used in the treatment of primary dysmenorrhea [14].

A Visual Analogue Scale (VAS) is a measurement instrument that tries to

measure a characteristic of values. It is usually a horizontal line, 10 mm in length,
anchored by word descriptors at each end. The patient will then point on the line
where it represents their current pain state. The scores receive from the scale are
classified into mild dysmenorrhea if it is between 1-3 points, moderate between
3.1-6 points and severe between 6.1-10 points [15].

0 10

No pain severe

Figure 1 Visual analogue scale



CHAPTER Il

LITERATURE REVIEW

The literature review of this study was described in five main parts as the followings:
1. Dysmenorrhea

- Menstrual cycle

- Dysmenorrhea

- Definition

- Mechanism of dysmenorrhea

- Signs and symptoms

- Clinical features

- Diagnosis of primary dysmenorrhea
- Physical examination

2. Treatment of dysmenorrhea

- Conventional medicine
- Traditional medicine
3. WHO Guidelines for Quality Standardized Herbal Formulations

4. Measurements of pain
5. SF-36 Health survey

6. Related reviews



1. Dysmenorrhea

Dysmenorrhea is a gynecological medical condition characterized by spastic
pelvic pain of variable intensity during menstruation. It radiates to the lumbar, crural,
inguinal regions and legs [16]. While most women experience minor pain during
menstruation, dysmenorrhea is diagnosed when the pain is so severe that it limits

normal activities, and/or requires medication.
Menstrual cycle

The menstrual cycle, under the control of the endocrine system, is necessary
for reproduction. It is commonly divided into three phases: the follicular phase,

ovulation, and the luteal phase (Figure 2).
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Figure 2 Menstrual cycle

The length of each phase varies from woman to woman, depending on their
cycle. Although commonly the average menstrual cycle is typically 28 days, a large
study of more than 30,000 cycles from more than 2,300 women showed that the mean
cycle length was 29.1, with a standard deviation of 7.5 days, and 95% prediction
interval of between 15 and 45 days [17]. Results also showed that cycle lengths
between 15 and 45 days, in turn, have an average length of 28.1 day, with a standard
deviation of 4 days [17].



Definition:

Menstruation is also called menstrual bleeding, menses, catamenia or a period.
During a woman’s menstrual cycle, the endometrium thickens in preparation for
potential pregnancy. After ovulation, if the ovum is not fertilized and no pregnancy
occurs, the built-up uterine tissue is not needed and thus shed. During the
reproductive years, failure to menstruate may provide the first indication to a
woman’s pregnancy. Eumenorrhea denotes normal, regular menstruation that lasts for
a few days usually three to five days, but anywhere from two to seven days is
considered normal [16, 18]. The average blood losses during menstruation are 35
milliliters with 10-80 milliliters being normal [19]. Because of this blood loss, women
are more susceptible to iron deficiency than men [19]. Painful cramping in the
abdomen, back, or upper thighs is common during the first few days of menstruation.
Severe uterine pain during menstruation is known as dysmenorrhea, and it is most
common among adolescents and younger women affecting about 67.2% of adolescent
females [20].

Dysmenorrhea is cyclical pelvic pain occurring just before or during the

menstrual period. Dysmenorrhea may be primary or secondary.

Primary dysmenorrhea (no organic cause) [21] is unusual in the absence of
ovulatory cycles. The passage of blood or tissue through the cervical canal can elicit

cramping area and lower abdominal pain.

Secondary dysmenorrhea is menstrual pain associated with underlying
pathology, and its onset may be years after menarche (e.g, endometriosis, pelvic

inflammatory disease, adenomyosis) [22]

Mechanism of dysmenorrhea: From review literature, the mechanisms are
unclear, but pain has been associated with high levels of prostaglandin in the uterus. It
will increase uterine muscle contraction- leading to reduce blood flow and then induce

pain.
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Figure 3 Mechanism of dysmenorrhea

Pathophysiology: During a woman’s menstrual cycle, the endometrium
thickens in preparation for potential pregnancy. After ovulation, if the ovum is not
fertilized and there is no pregnancy, the built-up uterine tissue is not needed and thus
shed as mentioned earlier. Molecular compounds called prostaglandins are released
during menstruation, due to the destruction of the endometrial cells, resulting the
release of their contents [23]. Release of prostaglandins and other inflammatory
mediators in the uterus cause the uterus to contract. These substances are thought to
be a major factor in primary dysmenorrhea [24]. When the uterine muscles contract,
they constrict the blood supply to the tissue of the endometrium, which in turn breaks
down and dies. These uterine contractions continue as they squeeze the old, dead
endometrial tissue through the cervix and out of the body through the vagina. These
contractions cause temporary oxygen deprivation to nearby tissues, resulting pain

cause or cramps experienced during menstruation.

Predisposing factors: The mechanisms of primary dysmenorrhea are unclear,
but pain has been associated with high levels of prostaglandin in the uterus. The high

prostaglandin level increases uterine muscle contraction, leading to reduction in blood
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flow to uterine muscles. The response to prostaglandin inhibitors in patients is a

confirmation of this hypothesis (Figure 4).
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Figure 4 Mechanism of pain

The various inflammatory mediators, prostaglandins, thromboxanes and
leucotreines are derived from phospholipids in the cell membrane via the cyclo-
oxygenase and lipo-oxygenase pathways (Figure 1). NSAIDs, as a group, derive their
anti-inflammatory capability by inhibiting the cyclo-oxygenase (COX) pathway and

hence the synthesis of prostaglandins (Figure 4).

Behavioral risk factors are interested because of the potential to intervene.
Several observational studies [25, 26, 27] have found an association between smoking
and dysmenorrhea. In women 14 to 20 years of age, attempts to lose weight are
associated with increased menstrual pain independent of body mass index [28].
Mental health problems are another potentially modifiable risk factor. Depression,
anxiety, and disruption of social support network have been associated with menstrual
pain [29]. An association between poor self-rated overall health and dysmenorrhea
has been noted [30], but socioeconomic status dose not associate consistently with
dysmenorrhea [21, 30].
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Signs and symptoms of dysmenorrhea

The main symptom of dysmenorrhea is pain concentrated in the lower
abdomen in the umbilical region or the suprapubic region of the abdomen. It is also
commonly felt in the right or left abdomen. It may radiate to the thighs and lower
back. Other symptoms may include nausea and vomiting, diarrhea, headache, fainting,
and fatigue. Symptoms of dysmenorrhea often begin immediately following ovulation

and can last until the end of menstruation.

Clinical features: Dysmenorrhea generally starts 1-2 days prior to the period
and is often relieved within the first day of bleeding. It always stops before the end of
the period. The pain may radiate down to the thighs or to the back. There are two
types of dysmenorrhea: [1] Primary dysmenorrhea usually coincides with the start of
menstruation, the initial onset is usually shortly after first menses; [2] Secondary
dysmenorrhea is associated with a later of onset after years of pain free menses and
the patient is usually over 30 years of age. The pain begins as a dull pelvic ache 3- 4

days before the menses and becomes more severe during menstruation.
Diagnosis of primary dysmenorrhea

Primary dysmenorrhea is characterized by a cramp suprapubic pain that begins
somewhere between several hours before and a few hours after the onset of the
menstrual bleeding. Symptoms peak with maximum blood flow [1] and usually last
less than one day, but the pain may persist up to 2 to 3 days. There are more or less
reproducible from one menstrual period to the other [31]. The pain is
characteristically colicky and located in the midline of the lower abdomen, but may
also be described as dull and may extend to both lower quadrants, the lumbar area,
and the thighs. Frequently associated symptoms include diarrhea, nausea and
vomiting, fatigue, light-headedness, headache, dizziness and, rarely, syncope and
fever [1, 32, 33]. These associate symptoms have been attributed due to prostaglandin
release [34, 35].



13

Physical examination: Women suffering from primary dysmenorrhea are
expected to have a normal pelvic examination. An abdominal examination should be
done in every patient to rule out palpable pathology. In an adolescent who has never
been sexually active and presents with a typical history of mild to moderate primary
dysmenorrhea, pelvic examination is not necessary [31, 32, 36]. However, some
authors recommend inspecting the external genitalia of all patients to exclude an
abnormality of the hymen [37]. On the other hand, when history is suggestive of
organic disease or congenital malformation of the genital tract, or when the patient
does not respond to the conventional therapy of primary dysmenorrhea, a complete

pelvic examination is indicated.
2. The treatment of dysmenorrhea
Conventional treatment

There are three approaches to the management of primary dysmenorrhea:
pharmacological, nonpharmacological, and surgical. By far, the pharmacological
approach has been better documented for efficacy, whereas the other approaches have
more variable evidence. In evaluating treatment efficacy, it is critically important to
consider not only the relief of pain but also the powerful placebo effect in up to 35-
40% of dysmenorrheic subjects, the primary outcome index being evaluated, the time
to relief of pain (rapidity of onset) and onset of peak pain relief, the duration of pain
relief, and secondary outcome indices (such as relief, of associated symptoms,
functionality as measured by reduction in absenteeism, and qualitative improvement
in performance). We have discussed this elsewhere in detail. Only patients with
primary dysmenorrhea should be included, and the criteria for such a diagnosis should
be adhered to, but laparoscopy is not essential. Patients using an intrauterine device or
oral contraceptives should be excluded, although a few trials have included them.

In primary dysmenorrhea, all trials should be prospective, double-blind and
placebo-controlled, involving several cycles, with each treatment given for two to
three cycles. After ibuprofen was shown to be effective, it is now the gold standard
against which new drugs or treatment modalities are evaluated. Because of intra

individual cycle-to-cycle variability of dysmenorrhea symptoms, there is little or no
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crossover effect because primary dysmenorrhea is confined to only three days or less,

over which time the pathophysiology occurs and clears off.

Nonsteroidal anti-inflammatory drugs (NSAIDs] are the best-established
initial therapy for dysmenorrhea. [22] A meta-analysis of 56 trials confirms beyond
doubt that all four NSAIDs evaluated [naproxen, mefenamic acid, ibuprofen and
aspirin] are effective in primary dysmenorrhea. In the systematic review, both
naproxen and ibuprofen appeared of the side effects better than Mefenamic acid. The
adverse effects of NSAIDs can include gastrointestinal intolerance, headaches, and
drowsiness. It is important for women taking NSAIDs to be aware of the need to take
the medications with food. Mefenamic acid has demonstrated analgesic, anti-
inflammatory and antipyretic properties in human clinical studies and in classical
animal test systems. These effects may be due to Mefenamic acid’s dual action on
prostaglandins. It inhibits the enzymes of prostaglandin synthetase and also
antagonizes the actions of prostaglandin at the receptor sites. These effects may also
be responsible for it’s effectiveness in the treatment of primary dysmenorrhoea. The
pain of primary dysmenorrhoea is thought to be due to increase abnormal uterine
ischaemia; probably induced by releasing of PGF alpha or due to increase in the ratio
of PGF alpha. PGE prostaglandins are also believed to be responsible, at least in some
part, for the symptoms of menorrhagia. For the treatment of primary dysmenorrhea,
the recommended dosage is 500 mg as an initial dose, followed by 250 mg every six
hours, starting with the onset of bleeding and associated symptoms. Clinical studies
indicate that effective treatment can be initiated with the start of menses and should

not be necessary for more than two to three days.

Adverse effects of NSAIDs include gastrointestinal symptoms, central nervous
system symptoms, nephrotoxic and hepatotoxic effects, hematologic abnormalities,
bronchospasm, fluid retention, and edema, but with a three day regimen used in
primary dysmenorrheics who are usually young and healthy, adverse effects are
infrequent, well tolerated and usually confined to gastrointestinal symptoms such as

nausea, indigestion, heart burn, and vomiting.
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Oral Contraceptive: Oral contraceptive pills (OCPs) with medium dose
estrogen and first-/second-generation progestorone are more effective than placebo
for relief of primary dysmenorrhea [38]. OCPs (estrogen and progestin) reduce
menstrual fluid volume and prostaglandins to within, with concomitant clinical relief
during that cycle. The relief and the reduction in prostaglandins are confined only to
that particular cycle, with no carry-over effect after stopping the OCP [24, 39, 40].
Oral contraceptive pills may also lower the elevated plasma vasopressin levels found
in dysmenorrheic women and lead to attenuation of the excessive uterine activity [41].
Monophasic and triphasic OCPs are equally effective because there is no significant
difference in the prevalence rate of dysmenorrhea between users of these preparations
[42].

Glyceryl Trinitrate: Diminished levels of nitric oxide induce myometrial
contractions, while nitric oxide causes uterine relaxation. Thus, glyceryl trinitrate as a
source of nitric oxide can be expected to relax the exaggerated myometrial

contractions in primary dysmenorrheal [43].

Magnesium: In one study, magnesium reduced menstrual fluid PGF2 to 45%
of its pretreatment levels [44], which provides a mechanistic rational for this therapy.
Myometrial contractility, thereby relieving primary dysmenorrhea 68-70% by
blocking calcium entry into smooth muscle cell, intracellular free calcium is reduced,
the muscle relaxes, contractions are reduced, vasodilatation is promoted, and ionic

stimulation of prostanoids release is decreased.

Vitamin B: Vitamin B6 was more effective at reducing menstrual pain than

placebo or a combination of magnesium and vitamin B6 [45].

Vitamin E: Vitamin E was reported in 1995, [46] but evidence for its efficacy
is limited. In a recent randomized, double-blind, placebo-controlled trial, 500
international units vitamin E and placebo were effective with more marked effects for
vitamin E, suggesting a potentially large placebo effect [47]. Recently, the same

investigators found 100 mg vitamin E given for five days around menstruation
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significantly reduces the severity and duration of menstrual pain and blood loss than

placebo [48]. More definitive trials are needed.

Vitamin E relieves primary dysmenorrhea, probably through prostaglandin
biosynthesis, but there is no data on menstrual fluid PGF , alpha and uterine
contractility. In vitro studies in mice, it suggests that prostaglandin production is
affected. Vitamin E increases the production of vasodilator prostacyclin and
prostaglandin E, [PGE_;], as well as a dose-dependent upregulation of phospholipase
A, and arachidonic acid being released, but inhibits COX posttranslational activity
[49]. In macrophages, vitamin E abrogates peroxynitrite induction of COX [50] and
significantly suppresses arachidonic acid metabolism and prostaglandin production
through inhibition of PLA2 and COX.[51, 52, 53] In short, vitamin E and its
analogues suppress phospholipase A, and COX actovotoes to inhibit prostaglandin
production, but promote vasodilator and uterine muscle relaxing prostanoids such as

prostachclin.

Herbs: Adolescents who drank rose tea (n=70) perceived less menstrual pain
and distress at 1, 3, and 6 months, compared with controls (n=60). Other herbs, such
as extracts of sweet fennel seeds (Foeniculum vulgare), are less potent than naproxen
to relief of primary dysmenorrhea [54]. A Cochrane analysis concluded that a small
trial showed fish oil (mega-3 fatty acids) to be more effective than placebo [45]. Krill
oil significantly reduces the number of analgesics used for dysmenorrhea [55].
Currently there is insufficient evidence to recommend the use of herbal and dietary

therapies for dysmenorrhea.
Thai traditional medicine

PRASAPLAI is one of Thailand’s traditional herbal formulas which is listed
in the National Drug List of Herbal Medicinal Products A.D. 2006; Drugs used in
common diseases [12]. PRASAPLAI is a drug preparation consists of Zingiber
cassumunar 81 portions, the rest 9 herbs are 8 portions each, sodium chloride and
camphor one portion each. This preparation has been used to adjust menstruation,

dysmenorrhea and anti-flatulent.



Table 2 PRASAPLAI preparation

Scientific name Thai name | Plant Parts Part
1. Zingiber cassumunar Roxb. Plai rhizome 81
2. Zingiber officinale Rosco Khing rhizome 8
3.Curcuma zedoaria Roscoe Khamin oi rhizome 8
4. Nigella sativa L. Thian dam seed 8
5. Piper nigrum L. Phrik thai fruit 8
6. Citrus hystrix DC. Ma krud peel 8
7. Eleutherine americana Merr.et Heyne Waan hom bulb 8
daeng
8. Piper retrofractum Vahl Dee plee fruit 8
9. Acorus calamus L. Wan nam rhizome 8
10. Allium sativum L. Kra thiam bulb 8
11. Sodium chloride [NaCl] Salt 8
12. Camphor 1

The word “PRASAPLAI” comes from “Prasa” and “Plai” in which the first
word “Prasa” means fifty percent or a half of the amount in the preparation while the

second word “Plai” stands for Zingiber cassumunar.
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Components of PRASAPLAI preparation
1. Curcuma zedoaria Roscoe
Thai names: Khamin oi [56], [57]

Family: ZINGIBERACEAE

Figure 5 Rhizome of Curcuma zedoaria

Description of plant: The rhizome is tuberous like Curcuma longa, fresh, aromatic
and has a pale yellow color (Figure 5). The leaves are usually in pairs, erect, petioled,
green, often with a purplish blotch in the center, elliptic-oblong to oblong-lanceolate,
slenderly acuminate, 25 to 70 cm long and 8 t015 cm wide. The scape arises from the
rootstock, and not from the leaf-tuft, often appears before the leaves. The spikes are
cylindric, 10 to 15 cm long, 5 to 8 cm in diameter, composed of numerous, ovate to
obovate, somewhat spreading, rounded bracts, the lower ones green, more or less
tipped with pink, the upper ones usually longer and purple; each containing several
flowers with the lower flower opening first. The calyx is small and bifid. The corolla
tube is about 2 cm, yellowish-white and sometimes tinged with purple, and the lip is
usually yellow and 2-lobed [57]. The most useful properties of the plant are

antibacterial and antifungus [58].
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Biological activities: The essential oil was found to possess potent antibacterial
property against B. subtilis. The activity was observed even in the lesser dilutions, but
it was less active than Curcuma angustifolia, Curcuma caesia and Curcuma longa.
For antifungal activity, the alcoholic extract of the rhizome was active against
Candida albicans in vitro [58].

Part used: rhizome

Indication: anti-inflammatory [59, 60], antibacterial and antifungus [58]

2. Zingiber officinale Roscoe
Thai names: Khing [56]

Family: ZINGIBERACEAE

Figure 6 Rhizome (Left) and leaves (Right) of Zingiber officinale

Description of plant: Zingiber officinale is a low herb, white or pale yellow, fresh,
and has an aromatic rhizome. Leaves are lanceolate, 12-20 by 1.5-2 cm; tapering
gradually to the apex; narrowing to base and clasping the stem by their long sheaths
(Figure 6). Inflorescences airborne separately on a bladeless leaf-sheath; consists of
flowers zygomorphic, with bracts and bracteoles subtending the flowers, bracts
closely appressed against each other; calyx shorthly 3 lobed; corolla tubular, divided
into 3 subequal lobes; fertile stamen one only; very rare flowers. Fruit is a dehiscent
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capsule [61]. Ginger oleoresin contains mainly pungent priciples such as homologous
gingerol, shogoal and zingerone. (6)-Gingeral, dehydrogingerdiones and gingerdiones
are also potent inhibition of prostaglandin synthesis via cyclooxygenase enzyme [62].

Biological activities: The ethanolic extract of the rhizomes of ginger reduces
carrageenan-induced paw swelling and yest induced fever in rat [63]. (6)-Shogaol
inhibits carrageenan induced hind pedal edema in rat via the inhibition of enzyme
cyclooxygenase pathway [64]. The prevention of motion sickness, ginger is found to
be superior to dymenhydrinate, and gingerol and shogaol are identified as the main

principles [65].
Part used: rhizome

Indication: prevention of motion sickness

3. Zingiber cassumunar Roxb.
Thai names: Plai [61]

Family: ZINGIBERACEAE

Figure 7 Rhizome of Zingiber cassumunar

Description of plant : The plant is a perennial herb, consisting of underground
rhizome which is bright yellow inside (Figure 7), and leafy stem rising up to 80-150

cm. Leaves are simple; Oblong-lanceolate; having apex acute; base narrowing and
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clasping the stem by their long sheath; membranaceous texture. Inflorescence is on a
separate shoot without normal leaves; consisting of spike cylindric rising up from the
rhizome, 20-30 cm long; flower white, each subtended by reddish green bracts, tightly
closed when young; calyx-tube cylindric, segment whitish, lip yellowish white a
deeply bifid midlobe; fertile stamen 1; stigma subglobose, style filiform, many
ovule, ovary  3- loculed. Fruit is globose capsule, 1-1.5 cm in diameter [66]. The
essential oil of  Z. Cassumunar and compound D exhibited anti-inflammatatory
activity on the edema formation in carrageenan-induced rat paw edema [67].
Cassumunarins A, B, and C showed both antioxidant and anti-inflammatory activities [68].
(E)-4-[3°, 4’- Dimethoxyphenyl]but-1-ene showed both anti-inflammatory activity and
analgesic activity [69].

Biological activities: The water extract of rhizomes had a hypotensive activity when
applied to anesthetized mice with pentobarbital sodium. The smooth muscle stimulant
activity of a 50% alcoholic extract on guinea pig ileum, using various concentrations
was reported [70]. A water extract showed antiarrythmic activity in normal mice
when intraveneously injected at a dose of 1.33 g/kg. Compound D at the dose 0.067

mg/ml can antagonize the guinea pig broncospasm induced by histamine [71].

Part used: rhizome

Indication: anti-inflammatory and analgesic
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4. Nigella sativa L.
Thai names: Thian dam [56]

Family: RANUNCULACEAE

- ¢

Figure 8 Seeds of Nigella sativa

Description of plant: Nigella sativa is an erect herbaceous annual plant found in
South Asia and widely cultivated throughout Southeast Europe, Central Asia, North
Africa, the Middle East, India and Pakistan. It is 30-60 cm high. Leaves are 2-3
pinnatisect, 2.5-5 cm. long, cut into linear or linear-lanceolate segments. Flowers are
pale blue, 2-2.5 cm across borne on solitary long penduncles, ovate, acute and clawed.
Seeds are trigonous, black and ruguloustubercular (Figure 8) [72]. The essential oil
also showed antimicrobial activity against Gram-negative bacteria such as
Staphylococcus aureus [73].

Biological activities:The essential oil produced significant analgesic activity in the
acetic acid induced writhing, hot plate and tail flick tests. The analgesic activity was
antagonized by naloxone. This result suggests that the effects are mediated through

opioid receptor [74].
Part used: seed

Indication: anti-inflammatory and analgesic
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5. Piper nigrum L.
Thai names: Phrik thai [56]

Family: PIPERACEAE

Figure 9 Fruits of Piper nigrum

Description of plant: Pipper nigrum is a woody vine with arial roots. Leaves are
alternate, petiolate, elliptical, acuminate; base is cordate or rounded, 13-18 cm long by
5-14 cm wide, coriaceous, veins are 5-9. The fruits occur as entire drupes, nearly
globular, 6 mm in mesocarp thin, endocarp light; the seed adheres to the endocarp,
yellowish green in the outer layers, yellow or gray around the cavity (Figure 9). The

taste is strongly pungent, and has an aromatic odor [75].

Biological activities: Fruit yielded piperine has the ability to increase absorption from
the intestine by enhancing permeability of intestinal cells. This is thought to be due to
stimulation of y-glutamyl transpeptidase enzyme activity and increased lipid
peroxidation [76]. Piperine was evaluated for its antihepatotoxic potential in order to
validate its use in traditional therapeutic formulations. Piperine exhibits activity by
depressing both the acte inflammatory process and chronic granulative changes using
carrageenan-induced rat paw oedema and cotton oil induced granuloma poch models
[77].

Part used: Fruit

Indication: Piperine also shows a CNS depressant and anticonvulsant activity in rats.
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6. Citrus hystrix DC.
Thai names: Makrut [56]

Family: RUTACEAE

Figure 10 Fruits of Citrus hystrix

Description of plant: Shrub, 2-12 m high. Branchlets compressd - angular when
young. Spines are solitary, 0.5-1.5 cm long. Leaves are alternate or spirally arranged.
Winded petioles are obovate to obcordate-oblong, 1.5-7 cm long and 1-4 cm wide.
Lamina is orbicular-ovate or ovate oblong; base is cuneate or rounded; apex is obtuse
to obtusely acuminate, or slightly emarginated, 4-8 cm long, 3-6 cm wide; margins are
more or less crenate. Inflorescences are axillary or terminal, 1-5 flowered fragrant.
Fruit is ellipsoid, ovoid or globose, 5-7 cm diameter, irregularly bumpy. Fruit-pulp is
yellowish- green tasting very acid and slightly bitter (Figure 10). Seeds are ovoid-
oblong, 1-1.5 cm wide [78, 79].

Biological activities: of C. The peel hystrix have been used for flavoring spice,
carminative and heart tonic [78]. The biological functions of conmarins which are
active compounds have been reported to be anti-platelet-aggregating, antimicrobial,

antimutagenic and anti-tumorpromoting activities.
Part used: peel

Indication: The peel of C. hystrix has been used for flavoring spice, carminative and
heart tonic [80] and anti-platelet-aggregation [78].
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7. Eleutherine americana Merr. et Heyne
Thai names: Waan hom daeng [56]

Family: IRRIDACEAE

Figure 11 Bulbs of Eleutherine americana

Description of plant: The bulb is about 4 cm long, ovoid-oblong and narrowed at
both ends, the outer layer being thin and purple. The leaves are lanceolate, 3 to 4 from
each 30 to 50 cm long, 1.5 to 3 cm wide, narrowed at both ends and plicate. The
scapes are rather slender as long as the leaves are green. The spathes are 10 to
12 mm. long; the outer two are green, the inner ones very much thinner and greenish-
white. The white flowers are 2 cm in diameter with abovate, spreading lobes [81]. The
rhizome of E. Americana, three naphthalene derivatives were isolated which eleuterol,
eleutherin, and isoeleutherin [82]. It was shown to be effective in angina pectoris in a

preliminary clinical trial.

Biological activities: The rhizome of E. americana was tested on isolated guinea pig
heart. The naphthalene derivatives which were eleuterol, eleutherin, hongconin, and
isoeleutherin were effective in increasing coronary flow on isolated guinea pig heart
[83].

Part used: bulb

Indication: increasing coronary flow on isolated guinea pig heart
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8. Piper retrofractum Vahl
Thai names: Dee plee [56]

Family: PIPERACEAE

Figure 12 Piper retrofractum

Description of plant: Piper retrofractum is a climber, having stem cylindrical,
zigzag, and glabrous with prominent nodes. Leaves are simple, alternate, and ovate to
oblong (figure 11). Flowers are very small in dense spikes, having leaf-opposed,
without perianth, each subtended by a very small peltate bract, male and female spike

separated [61]. The fruits are the alkaloid piperine and volatile oil.

Biological activities: The 80% aqueous acetone extract from the fruits of P.
retrofractum was found to show protective effects on ethanol and indomethacin
induced gastric lesions in rat [84]. Amethanol extract showed barbiturate potentiation
when injected via and intraperitoneally at a dose of 125 mg/kg to mice [85].
Chabamide, a piperine dimmer, showed antimalarial anti -TB activities [86].

Part used: fruits

Indication: antimalarial and anti-TB
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9. Acorus calamus L.
Thai names: Wan nam [56]

Family: ARACEAE

Figure 13 Rhizome of Acorus calamus

Description of plant: Acorus calamus is a aquatic perennial herb with long creeping
horizontal rhizome (Figure 13). Leaves are equitant, grass-like or sword-shaped up to
two meters long, 1 to 3.5 cm wide, long and slender without distinction of petiole
and finely parallel- veined. Flowers are tiny, densely arranged, bisexual with perianth
of six concave segments; stamens are 6; ovary is 2-4 celled with 2 several ovules.
Fruits are baccate. The surface of attached; the interior shows the scars where the
radicles are originated. The odor is aromatic [78].

Biological activities: The activities of superoxide dismutase (SOD), catalase (CAT),
glutathione peroxidase (GPX) and the levels of reduced glutathione (GSH), vitamin C,

vitamin E, protein thiols and lipid peroxidation (LPO) were evaluated for indication of

oxidative stress status in discrete region of the rat brain.
Part used: rhizome

Indication: protective role against noise-stress and antioxidant
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10. Allium sativum L.
Thai names: Kra thiam [56]

Family: ALLIACEAE [63]

Figure 14 Bulbs of Allium sativum

Description of plant: Garlic is an erect herb, 30-60 cm tall. Bulb is on a disc like
stem consisting of several segments, enclosed in a common membrane, which is the
base of foliage leaves (Figure 14). Leaf sheaths form a psuedostem. Small bulbils are
produced in inflorescence; flowers are variable in number and sometimes absent,
seldom open and may wither in bud. Flowers are on slender pedicels; consisting of
perianth of six segments, about 4-6 mm long, pinkish; stamens 6 anther exerted; ovary
superior, 3-locular. Fruit is a small loculicidal capsule. Seeds are seldom, if ever,
produced [58].

Biological activities: The abilities of garlic for protecting against atherosclerosis,
coronary thrombosis and stroke are believed to its ability to inhibit aggregation of the
blood platelets. This property is now known due to (E)-ajoene, a self condensation
product of allicin. The mechanism of lowering cholesterol of allicin is blocking
cholesterol biosynthesis [58]. This compound and allicin, the garlic extract showed
antibacterial activity inhibiting the growth of E. coli, Samonelle thyphosa, Shigella
dysenteriae and Micrococcus pyogenes var. aureus. ability of garlic for protection
against atherosclerosis, coronary thrombosis and stroke is believed to its ability to

inhibit aggregation of the blood platelets.
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Part used: bulb

Indication: antibacterial, protection against atherosclerosis, coronary thrombosis and

stroke

11. Camphor

Chemical name: 1, 7, 7-trimethylbicyclo (2.2.1) heptan-2-one, 2-bornanone

Figure 15 Camphor

General description: Natural camphor is a white (Figure 15), dextrorotatory ketone,
C10H160 obtained from the wood of Cinnamomum camphora in the Lauraceae family.
Synthetic camphor, which is optically inactive, is prepared from turpentine and would

probably have completely replaced the natural product [87].

Biological activities: Camphor has been used internally as a stimulant and
carminative. The external uses are antipruritic, counterirritant and antiseptic agents
[88].

Toxicity: Camphor can cause irritation of eyes, skin, mucous membrane. The other
symptoms are nausea, vomiting, diarrhea, headache, dizziness, confusion, vertigo,
excitement, restlessness, delirium, hallucination, epileptic convulsion, CNS
depression and coma [88].
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Indication: Camphor has been used internally as a stimulant and carminative.

The external uses are antipruritic, counterirritant and antiseptic agents.

12. Salt

Chemical name: sodium chloride (NaCl)

Figure 16 Salt

General description: Salt is a cubic, white crystal, granules or powders (Figure 16).
It is colorless and transparent or translucent in large crystal form. The commercial salt
usually contains some calcium and magnesium chlorides which absorb moisture and
make it cake. The melting point is 80°C [88].

Biological activities: Salt is used for electrolyte replisher, emetic, and topical anti-
inflammatory. It may be given orally as emetic, stomachic, laxative or stimulate thirst.
It is intravenously used as isotonic solution to raise blood volumn, to combat

dehydrate. It is used locally as wound irrigant, andrectal douche [88]

Indication: anti-inflammatory, laxative or stimulate thirst
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3. WHO Guidelines for Quality Standardized Herbal Formulations [94]

1. Quality control of crude drugs material, plant preparations and finished

products.
2. Stability assessment and shelf life.

3. Safety assessment; documentation of safety based on experience or

toxicological studies.

4. Assessment of efficacy by ethnomedical informations and biological

activity evaluations.

The bioactive extract should be standardized on the basis of active principles
or major compounds along with the chromatographic fingerprints (TLC, HPTLC,
HPLC and GC). The standardization of crude drug materials include the following

steps:

1. Authentication (Stage of collection, parts of the plant collected,
regional status, botanical identity like phytomorphology, microscopical
and histological analysis and taxonomical identity)

2. Foreign matter (herbs collected should be free from soil, insect parts or
animal excreta).

3. Organoleptic evaluation (sensory characters-taste, appearance, odor
and feel of the dugs).

4. Tissues of diagnostic importance present in the drug powder.
5. Ash values and extractive values.
6. Volatile matter

7. Moisture content determination

[e0)

. Chromatographic and spectroscopic evaluation.

9. Determination of heavy metals- e.g. cadmium, lead, arsenic.
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Pesticide residue: Microbial contamination: usually medicinal plants
containing bacteria and molds are coming from soil and the atmosphere. Analysis of
the limits of E-coli and molds clearly throw light towards the harvesting and
production practices. The substance known as afflatoxins will produce serious side
effects if consumed along with the crude drugs. Radioactive contamination- Microbial
growth in herbs is usually avoided by irradiation. This process may sterilize the plant

material but the radioactivity hazard should be taken into account.

4. Measurement of pain

The treatment of pain should be seen as a long-range rather than a short-range
investment. Therefore, assessment of chronic pain must involve trends and long-range
change. In addition, it usually extends beyond the measurement of pain intensity
alone. The measurement of pain intensity alone measures the impact of pain on

patterns of physical and psychosocial functioning [89-91].
Pain as Self- Report on a Singer Dimensions
1. Numerical Rating Scale:

Instructions: Choose a number from 0 to 10 which indicates how strong your pain is

right now.
Nopainatall=0 1 2 3 4 5 6 7 8 9 10=The worst pain imaginable
2. Category Scale:

Instructions: Choose on the below which best describes how your pain feels right

now.

Mild Discomforting Distressing Horrible  Excruciating
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3. Pain Relief Scale:

Instructions: Mark on the line below amount of relief you feel from your pain right

now compared to yesterday. (Another time comparison may be used)

No relief complete
relief
0% / 100%

4. A Visual Analogue Scale (VAS) is a measurement instrument that tries to measure
a characteristic of values. It is usually a horizontal line, 10 mm in length, anchored by
word descriptors at each end. The patient marks on the line where they feel represents
their perception of their current pain. The scores receive from the scale are classified
into mild dysmenorrhea if it is between 1-3 points, moderate between 3.1-6 points and

severe between 6.1-10 points [44].

| | |
0 10

No pain severe

5. SF-36 Health survey

The SF-36v2 Health Survey [92] was developed to be a brief, broad, generic
measure of eight domains. It’s aspects, of health status that are considered important
in describing and monitoring individuals suffering from a disease or illness, includes
one favorably scored scale measuring each of eight health domains: physical
functioning, role limitations due to physical problems, social functioning, bodily pain,
general mental health, role limitation due to emotional problems, vitality and general
health perceptions. These scales are the same as those developed for the SF-36, and
the items that constitute them address the same content as found in the items of the

original version.
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Quality of life assessment is an outcome measurement that has been

increasingly focused by clinicians. At present, SF-36 is a widely used instrument. The

Medical Outcome Survey 36-item short-form health survey developed by Ware et al

[48] is the most commonly used health-related QOL measure worldwide [9]. There

are good established evidence supporting its validity, reliability, acceptability,

discriminatory power and sensitivity on a variety of patient groups. The SF-36 is

generic and can be applied to persons with different health conditions [92].

Health component scale Item content

1. Physical functioning - Degree of limitation of physical activity

2. Role: physical - Health-related problems with work or daily activity

3. Bodily pain - Intensity of pain/extent of pain interfering with normal
work

4. General health - Evaluation of personal health

5. Vitality - Level of energy / degree of fatigue

6. Social functioning - Extent / frequency of health problems interfering with

social activities

. Role: emotional - Mood assessment

. Mental health - Rating of health now compared with 1 year ago

The linear subscale scores of each of the eight domains of the SF- 36 will be used in

the analysis; the scores having a range of 0-100 with higher scores representing better

health status or functioning [92].
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6. Related reviews
Acute and sub-chronic toxicity

PRASAPLAI is a Thai traditional medicine which composed of ten herbs
and two chemical compounds. The active ingredient is named (E)-4-(3,4-
dimethoxyphenyl), but -3-en-1-ol has smoothened the muscle relaxation in small rat
intestinal and antihistaminic action on rat’s bronchioles. The study on acute toxicity
of PRASAPLAI preparation is non-toxic [4]. The study on sub-chronic toxicity of
PRASAPLAI preparation was also found non-toxic [5].

Clinical trial

The study on dosage and toxicity of PRASAPLAI extract: (Clinical Trial
Phase 1) 70% alcohol extract of PRASAPLAI preparation [with D substances as
marker] was given to healthy volunteers group found non toxic, but few literatures
recommended that it should not be given too long because there could be
accumulation effects, and also there is in this preparation one of the herb
Acorus calamus had been reported of having liver toxic and hemato toxic. It
should be closely observed as shown in our results that AST (SGOT) and ALT
(SGPT) slightly increased one case of experimental group even though it could not be
confirmed due to the extract [93].

Previous findings reported that treatment with PRASAPLAI capsules had
fewer efficacies in reliving dysmenorrhea than treated with NSAIDs [95]. Also, the
efficacy and side effect of PRASAPLAI extract versus Mefenamic acid on primary
dysmenorrhea found that the pain was reduced in both groups while there were no
significantly differences in the mean of pain level. Importantly, side effects only
occurred in Mefenamic acid including gastric pain and discomfort. However, the
researcher recommended further study should be done in larger group study to ensure
the efficacy and side effects for industrial product development later on [96].
Therefore, this study aimed to determine the efficacy of PRASAPLAI extract versus
Mefenamic acid on relieving pain among primary dysmenorrhea in a larger group

during a longer time.
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Laboratory Tests: all tests including Complete blood count (CBC), kidney
function tests: Blood urea nitrogen (BUN), Creatinine (Cr) and liver function tests:
Alanine aminotranferease (ALT), Aspartate aminotransferase (AST) and Alkaline
phosphatase (ALP) were examined during the treatment and last follow-up to test
whether any side effects might happen from the given oral drugs. However, the study
formulation and satisfaction assessment of PRASAPLAI in primary dysmenorrhea
patient at a primary care center done by Mahasarakram University showed that in the
clinical phase: PRASAPLAI capsules have efficacy in relieving dysmenorrhea but
less than NSAIDs [96]. Thus, the aim of this study is to identify the efficacy of

PRASAPLAI extract versus Mefenamic acid on relieving pain.



CHAPTER 111

RESEARCH METHODOLOGY

Location and setting

This study was conducted at the Faculty of Medicine, Thammasat University.

Research Design

The research design was an experimental two-group randomized controlled trial.

Participants

1. This trial was conducted at the Faculty of Medicine, Thammasat University,

2. The 207 participants who had primary dysmenorrhea were recruited from
Thammasat University.

3. The subjects were done by randomized sampling using Microsoft excel program,

which divides the subjects by calculation.

Inclusion criteria

1. Out-patients females

2. Age 18 — 25 years

3. Suffering from primary dysmenorrhea (diagnosis based on the patient’s history,
physical and gynecological examinations by the gynecologist).

4. Having history of regular menstrual cycle.

5. Having enough pain to take analgesics.

Exclusion criteria

1. Pregnancies or Breast-feeding

2. Taking oral contraceptive medicine

3. Severe gastrointestinal, gynaecological or autoimmune disease, or received
gynaecological surgery within one year

4. Medicinal and herbal sensitivities

5. Using any other drug apart from analgesic
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Discontinuation criteria

1. Laboratories results such as AST, ALT, BUN, creatinine, CBC are higher than two
times of normal.

2. The participant is hypersensitive to PRASAPLAI or Mefenamic acid.

3. The participant cannot follow the protocol.

4. The participant requires withdrawing herself.

Termination criteria
At least five participants have severe side effects.

Sample size determination

The sample size calculation was based on Visanu Thamlikitkul, 2010. The sample
size was calculated according to the equation n =100. Furthermore, taking into account
for the expecting dropouts during the experimentation and ensuring confidence,

subjects were added for 10%. Finally, the sample size per each group was 110.

Formula and calculation [57]

Study population n=[Zg J2pA-p)+Z 5 [p,L-p,)+ p.(L-p,) 17

(p2- p1)°

n = number of the studied population

p1 = expected result among control group (60)

p2 = expected results among experimental group (40)

p equal to (p1+p2) /2 (50)

Za =1.96

Zp =084

n = [1.9612x50 (1-50) +0.84/40 (1-40) +60(1-60)]
(40-60)°

n = [1.96x93+0.84(10)] ? = (182.28+8.4) ? = 199.08” = 39632 = 99.082
(40-60)° (40-60) (40-60)> 400

n=99.082
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The procedures are sequenced as in a follow map.

This study had been approved by the Ethical Commitee

Explain research protocol to
those who have primary

- History taking

dysmenorrhea.
516 volunteers

1

1

1 - Physical examination

I - Blood exam for those who have

Screening (D0) =218 —>  compatible criteria and agreed to

| enter
l | the study after signing the

Explain the volunteers to record VAS baseline during (M;-M.3)

v

Volunteers 207)

/

\

Experiment group 103 volunteers

Control group 104 volunteers

l

Y

Taking blood 10 ml. before consuming drug (M)

!

PRASAPLIA extract (200 mg.) 2x3 with meals
Starting on the first day of each period for 6 months

A 4

Mefenamic Acid (250 mg) 2x3 with meals
Starting the first day of each period for 6 months

¥

- History taking and physical exam.
- evaluate pain score and QOL each visit for 6 months
- Taking blood 10 ml. before consuming drug (My)

v

follow up one month after finishing treatment

v

Taking blood 10 ml.
History physical exam
Evaluate pain score and QOL
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Procedure
This study details the drugs preparation and recruitment process which were as

follow:

Preparation of PRASAPLAI extract
1. Followed WHO Guidelines for Quality Standardized Herbal Formulations
- Quality control of crude drugs material, plant preparations and
finished products.
- Stability assessment and shelf life.
- Safety assessment; documentation of safety based on experience
or toxicological studies.
- Assessment of efficacy by ethnomedical information and
biological activity evaluations.

2. The dried powders of PRASAPLAI formulation was extracted with 70%
EtOH by maceration for 3 days.

3. The PRASAPLAI extract was filtered and evaporated to dryness by rotary
evaporator. The powder of PRASAPLAI extract was mixed with arosil and put in
200 mg by extract per capsule by Thammasat research center.

4. PRASAPLAI was prepared with 70% ethanol indicating 13.37% yeild and 4% ((E)-
1-(3,4- dimethoxyphenyl) butadiene (DMPBD)) as marker by Thammasat Univesity
Center.

5. The study and controlled drug shows exactly the same feature as a capsule. The
quality control of PRASAPLAI extract used 4% DMPBD as a same marker as

using in clinical phase I and phase Il (200 mg/capsule) by keeping the capsule in

foil to protect light and moisture.

Subjects

1. This study had been approved by the Ethical Committee of the Traditional
Medicine Department Ministry of Public Health.

2. We recruited and selected our participants at the Thammasat University by using
the following:

2.1 Explained research protocol to those who had primary dysmenorrhea.
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2.2 All patients signed the consent form, after the procedure and risks of the
study had been informed, and the participants received physical examination. A total
of 10 ml of venous blood was obtained for safety evaluation (CBC, Creatinine, LFT
and UA), the pain intensity on VAS scale was collected, QOL-SF-36, and a baseline
questionnaire regarding their history of health, menstruation pattern, pain intensity
three month were taken.

2.3 Participants aged 18-25 who had primary dysmenorrhea diagnosed by a
gynaecologist were recruited and randomly divided into two groups: the treatment
group (n=103) received orally 400 mg. of PRASAPLAI extract (two capsules of 200
mg extract) three times after meals daily for the first three days onset of menstruation
for six periods. Another control group (n=104) received 500 mg of Mefenamic acid
(two capsules of 250 mg.at the same dosage regimen as PRASAPLAI extract.)

2.4 Assessment: the signs and symptoms were identified by using the CRF
form which included side effects were also recorded.

2.4.1 Baseline (M;-M3): history of menstruation, pain intensity by VAS

2.4.2 During treatment (M4, Ms, Mg, M7, Mg, Mg): history of menstruation,

pain intensity by VAS, sign and symptoms, PE, LAB at My, My before taking

medication.

2.4.3 After treatment (M 1) follow-up: history of menstruation, pain intensity

by VAS, sign and symptoms, PE, LAB at My after stopping the treatment for

one month.

2.4.4 QOL-SF-36 questionnaires before (M,) and after treatment (M)

Moreover, the results of the treatment were identified by comparing with the
Baseline. Data of the demographic data, severity of dysmenorrhea, and menstrual
characteristics were assessed by a self-administered questionnaire. Pain intensity was

assessed before and after the treatment by comparing VAS scores.
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Research instrument
1. Screening participants forms with their physical examination case record including
symptoms and signs.
2. The Visual Analogue Scale (VAS) was considered a very popular tool for pain
assessment using a 10 cm line representing the continuum of the participant’s opinion
towards the degree of pain. The most right of the line represents “unbearable pain”
and the most left represents “no pain at all”. The participants were asked to rate the
degree of pain by making a mark on the line. The scores received from the scale were
classified into mild dysmenorrhea when it was between 0-3 points, moderate between
3.1-6 points and severe between 6.1-10 points [44].
3. Side effects:

3.1 Symptoms and signs

3.2 Adverse events were recorded during follow up.
Complete blood count (CBC), kidney function tests: Blood urea nitrogen (BUN),
Creatinine (Cr) and liver function tests: Alanine aminotranferease (ALT), Aspartate
aminotransferase (AST) and Alkaline phosphatase (ALP) were examined at baseline,
three and six months during the treatment and last follow-up to on month after
treatment determine whether any side effects might happen from the given oral drugs.
4. SF-36 Health survey
The Medical Outcome Survey 36-item short-form health survey, developed by Ware
et al [48], is the most commonly used health-related QOL measure worldwide [49]. It

was common and could be applied to persons with different health conditions [48].
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Data Analysis

Experimenter had collected results from all experiments and analyzed the data
using statistics.

The statistical significance was set at probability level less than 0.05 (p<0.05).
The data in this study were normally distributed, and the statistics were used as

followed:

1. Descriptive statistic explain demographic characteristic such as
percentage, mean and standard deviation of participant data, VAS,

hematology and liver function test renal function test.
2. Inferential statistic:
2.1 Chi square

2.2 Compare mean within group and between group; severity of pain
intensity, hematology, liver function test renal function test before

and after were analyzed by ANOVA.

Ethical Consideration

The blood was drawn 10 ml. for three times: The first time (Do) for screening,
second and third time during drug administration- just before taking drug on M, and
M.

Ethical Review

The present study was approved by the ethics committee of traditional
medicine at the Department Ministry of Public Health before the study with
permissions no. 155(11-2553). The Purpose and procedures of the study were clearly
explained to the participants. Consent forms were obtained from the participants after
thorough explanation. The respondents were told that they were free to participate or
withdraw any time throughout the experiment. All data were kept confidential where

the analysis of the results was presented only in the groups.
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Limitations
The collected data could be reported according to self-administration

guestionnaires.

Expected Benefits & Application

1. The efficacy of PRASAPLAI extract can be comparable with Mefenamic acid on
relieving pain intensity among primary dysmenorrhea. When compared, the reduction
of pain using VAS was not difference. So it could be concluded that PRASAPLAI
extract was able to reduce pain as good as Mefenamic acid.

2. There would be no different side effects of PRASAPLAI extract comparing with
Mefenamic acid on reducing primary dysmenorrhea. So this means it could be
promoted as an herbal medicine.

3. This study will be beneficial for the Thai traditional medicine worker team in
obtaining research experience.

4. This study will be useful to policy maker to integrate Thai traditional medicines in

the health care system.



CHAPTER IV

RESULTS

A Comparative Double - Blind Randomized Study: The efficacy and side-
effects of PRASAPLAI extract versus Mefenamic acid on relieving pain among
primary dysmenorrhea were checked and compared. A total of 218 volunteers age 18
to 25 years who had primary dysmenorrhea diagnosed by gynaecologist were
recruited and randomly divided into two groups (1:1).

The control group (n=104) received two capsules (250mg/cap) of Mefenamic
acid orally three times after meals daily for the first three days onset of menstruation
for six periods. Four participants were excluded because they used other pain relief
drugs.

The treatment group (n=103) received the same treatment with two capsules
(200 mg/cap) of PRASAPLAI extract (look similar to Mefenamic acid capsule). Five
participants were excluded from the beginning of the study because two volunteers
withdrew from school, and three were stopped because they opened the capsules. The
final analysis was conducted on 207 participants.

The results of the study were divided into four sections as follows:

Section 1 Demographic Characteristics

Section 2 Severity of dysmenorrhea

Section 3 Adverse drug reaction

Section 4 Quality of life (QOL-SF-36v2)

Section 1 Demographic Characteristics

A total of 207 primary dysmenorrhea at baseline, the participants in
Mefenamic acid and PRASAPLALI extract groups mean age of 19.73+1.52, 19.78+1.62
with a body mass index mean BMI 20.16+4.29, 19.94+2.88 were enrolled in this study.
The participants in both groups were comparable in age, age at menarche and
menstruation characteristics: duration of menses and duration of cycles. There were
no significant differences shown in Table 2. But body-mass index (BMI) in both

groups showed statistically significant difference (p<0.05).
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Table 3 Demographic characteristics of the studied population

- L PRASAPLAI extract
Characteristic Mefenamic acid group p-value
group

Mean £ SD (n=104) Mean + SD (n=103)

Age (years) 19.73+1.52 19.78+1.62 0.39
Body mass index 20.16+4.29 19.94+2.88 0.03*
Menarche (age in years) 12.45+1.13 12.301.10 0.16
Duration of menses (days) 5.22+1.45 5.45+1.28 0.51
Duration of cycles (days) 26.87+3.11 26.72+2.96 0.69

SD=Standard diviation, * p-value (p < 0.05)

Pain intensity of primary dysmenorrhea before treatment shown in both groups
revealed high intensity level in moderate and severe pain score. The drugs used by
prescription and self-medication between the two groups shown Mefenamic acid was
mostly used in participants in Table 3.

Table 4 Pain intensity and drugs used of both groups before treatment

Pain Score |
Mefenamic acid ~ PRASAPLAI extract ~ P-value
group n=104 (%) group n=103 (%)
Mild 10(9.6) 13(12.6) 0.652
Moderate 49(47.1) 51(49.5)
Severe 45(43.3) 39(37.9)

Drugs used by prescription and

self-medication.

Ponstan 69(66.3) 43(41.7) 0.002
Paracetama 29(27.9) 56(54.4) |
Ibuprofen 3(2.9) 2(1.9)

Anplus, Ibugan, Meditan 3(3.0) 2(2.0)

p-value (p < 0.05)
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The number and percentage of participants suffering from dysmenorrhea
associated in different areas of the body before treatment. The studies showed
percentage of pain which the areas pain participants suffering from associated
symptoms of both groups before treatment such as pelvic cavity and thigh. And
percentage of dysmenorrheic participants suffering from associated symptoms such as

weakness, fatigue change and headache are also in both groups shown in Table 4-6.

Table 5 Number and percentages of participants suffering pain dysmenorrhea, which

are associated in different areas of the body.

Before treatment

Areas
Mefenamic acid PRASAPLALI extract
Pelvic cavity 100(96.2) 98(95.1)
Thigh 17(16.3) 14(13.6)
Backache 24(23.1) 20(19.4)
Suprapubic 23(22.1) 13(12.6)

Table 6 Number and percentages of dysmenorrheic participants suffering from

associated symptoms

Before treatment

Symptoms

Mefenamic acid PRASAPLAI extract
Weakness 100(96.2) 98(95.1)
Fatigue 17(16.3) 14(13.6)
Mood change 67(64.4) 53(51.5)
Diarrhea 24(23.1) 20(19.4)
Headache 23(22.1) 13(12.6)

Nausea 104(100) 104(100)
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Section 2 Severity of dysmenorrhea

This studied showed that the two groups of participants had average pain level
prior to the treatment at the severe level, while both groups of subjects after treatment
had the mean pain level decreased to the mild level.

The pain relieve in both groups reduced showed statistically significant
differences (p<0.05) by comparing the reduction of pain score at baseline and at
treatment 4, 5, 6, 7, 8, 9 months and last follow-up (one month after last dose).
PRASAPLAI extract revealed equal effectiveness in reducing pain when compared to
Mefenamic acid which showed statistically significant difference (Table 7). The
average scores plotted in Figure 3 showed the trend of pain reducing by comparing
each months of treatment and last follow-up in one month after treatment. Figure 3
between two groups indicated that both drugs were efficient and had potential in the

treatment.



Table 7 Comparison of the severity of pain in each group before, during and after treatment for Primary Dysmenorrhea

Baselinel  Treatment Treatment Treatment Treatment Treatment Treatment Follow-up
Group months 1 months 2 month 3 month 4 month 5 month 6 month 1 month
Mefenamic 6.10£0.67 4.24+0.31 3.90+0.21 3.45+0.23 3.78+0.20 3.43+0.21 3.27x0.22 3.07x0.20
acid
meantSEM )
Prasaplai 7.3620.66 4.39£0.31 3.70+0.21 3.70+£0.22 3.32+0.20 3.14x0.21 2.85+0.22 2.87+0.20
extract
Mefenamic 6.05,8.66 3.36,4.06 3.29,4.10 3.26,4.14 292,372 273,356 242,3.27 247, 3.27
mean acid
difference )
S Prasaplai 479,741 3.63,4.85 349,413 3.01,390 338,418 3.01,3.84 284,36 2.66,3.46
(0]
extract
Mefenamic 0.22 0.37 0.67 0.37 0.80 0.83 0.66 0.88
acid
p-value ]
Prasaplai 0.22 0.37 0.67 0.37 0.80 0.66 0.83 0.88
extract

SEM = Standard error of mean

Cl = Confidence interval

* p-value (p < 0.05)

6v
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Figure 17 Comparison of the severity of pain in each group before,

during and after treatment Primary dysmenorrhea

The results showed in Table7. Side effects of Mefenamic acid group had
during treatment 3 months found that gas pain, dizziness, nausea, respectively, and
after 6 months of symptoms increase. Prasaplai extract group during treatment 3
months found thatdizziness, gas pain, burns respectively,and after 6 months of

symptoms gas pain and burns increase.
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Table 8 Comparison of the side effects both groups during treatment of three and six

months

Treatment 3 month Treatment 6 month
Side Effect ] ]

Mefenamic PRASAPLAI p-value  Mefenamic PRASAPLA| Pp-value

acid extract acid extract
Gas pain 7(6.7) 3(2.9) 0.20 13(12.5) 7(6.8) 0.16
Burns 0(0.0) 2(1.9) 0.25 1(1.0) 8(7.8) 0.02
Nausea ,

1(1.0) 1(1.0) 0.99 3(2.9) 0(0.0) 0.62
vomiting
Dizziness 6(5.8) 4(3.9) 0.53 5(4.8) 2(1.9) 0.25
Tremble 0(0.0) 1(1.0) 0.50 1(1.0) 0(0.0) 0.32

* p-value (p< 0.05)

Section 3 Adverse drug reaction

Clinical laboratory evaluation: all tests including Complete Blood Count
(CBC), kidney function tests: Blood urea nitrogen (BUN), Creatinine (Cr) and liver
function tests: Alanine aminotranferease (ALT), Aspartate aminotransferase (AST)
and Alkaline phosphatase (ALP) were examined during the treatment at baseline,
three and six months in order to test whether any side effects might happen from the
given oral drugs.

Table 9 shows the results of hematology (CBC, differential count, RBC,
Hemoglobin (Hb) and hematocrit (Hct)). The results showed that the WBC average
before and during taking drugs at three and six months increased more than before
starting drugs, but still within normal limits in both within the groups and between
groups of drugs. For neutrophil, the count reduced after taking drugs for three months
in both groups, but still within normal limits. And after taking drugs for six months
the amount was almost the same as before taking drugs in both groups. For
lymphocyte, the counts reduced at three months and six months after taking drugs in
both groups, they were both within normal limits. For Monocyte, red blood cells

count, hemoglobin and hematocrit comparisons between groups and within each
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group at three months and six months after taking drugs were not different. For
Platelets, count was reduced after taking drugs than before taking drug in both groups.
The platelets count increased at six months after taking drug but still within normal
limits in both groups. So it could be concluded that both PRASAPLAI extract and
Mefenamic acid had no side effects on hematology exam.

Laboratory results of liver function test: AST, ALT, and ALP: From Table 10,
it could be concluded that both 70% alcohol extract of PRASAPLAI or Mefenamic

acid were non-toxic to the liver (Table 10).

In Table 11, showing renal function tests of those receiving Mefenamic acid
and 70% alcohol extract of PRASAPLAI compared mean of BUN and
creatinine before and during taking Mefenamic acid and PRASAPLAI extract at
baseline, M3 and Mgs. The results changed up or down, but were still within normal
limits. It could be concluded that neither PRASAPLAI nor Mefenamic acid was non-
toxic the kidney.

The studied participants in the two groups before and after treatment didn’t
change in blood chemistry liver function test and renal function test exam, though
they were some minor changes, but still within normal limit of blood biochemistry

values increasing or decreasing more than the benchmark.



Table 9 Comparison of the results of hematology both groups baseline, during treatment 3, 6 months

Baseline 3 month

Treatment 3 month

Treatment 6 month

mean+SE 95% CI mean+SE 95% CI mean+SE 95% CI p-value
WBC
[4.0-11.0K/cumm.]
Mefenamic acid 6.77+0.16 6.46,7.08 6.65+0.15 6.35,6.95 7.19+0.17 6.85,7.53 0.28
PRASAPLAI extract 6.43+0.15 6.13,6.74 6.55+0.15 6.26,6.85 6.67+0.17 6.34,7.01 0.27
Neutophill
[45-75%)]
Mefenamic acid 58.85+0.86 57.15,60.54 56.30+0.89 54.55,58.05 58.64+0.85 56.97,60.31 0.31
PRASAPLALI extract 58.16+0.85 56.49,59.83 56.55+0.87 54.83,58.27 57.23+0.83  55.59,58.88 0.06
Lymphocyte
[20-45%]
Mefenamic acid 33.46+0.83 31.82,35.09 35.83+0.84 34.17,37.49 33.63+0.77 32.10,35.15 0.36
PRASAPLAI extract 34.12+40.82  32.51,35.73  35.95+0.83 34.31,37.58 34.98+0.76  33.48,36.37 0.03*

€3



Table 9 Comparison of the results of hematology both groups baseline, during treatment 3, 6 months (Cont.)

Baseline 3 month

Treatment 3 month

Treatment 6 month

mean+SE 95% ClI mean+SE 95% CI mean+SE 95% ClI prvalue
Monocyte
[2-10%]
Mefenamic acid 4.08+0.17 3.74,4.42 4.15+0.16 3.83,4.47 4.38+0.16 4.06,4.70 0.79
PRASAPLAI extract 4.45+0.17 4.12,4.78 4.27+0.16 3.96,4.59 4.39+0.16 4.08,4.71 0.16
RBC
[4.506.00x10"6/cumm.]
Mefenamic acid 4.63+0.06 4.52,4.73 4.82+0.14 4.55,5.09 4.69+0.04 4.60,4.77 0.35
PRASAPLAI extract 4.48+0.05 4.38,4.59 4.79+0.14 4.52,5.06 4.58+0.04 4.50,4.66 0.25
Hemogobin
[14.0-18.00 gm/dL]
Mefenamic acid 12.66+0.18 12.30,13.01 13.32+0.41 12.50,14.14 12.87+0.12 12.65,13.10 0.55
PRASAPLAI extract 12.26+0.18 11.91,12.61 13.29+0.41 12.49,1410 12.61+0.11 12.38,12.38 0.74

12°]



Table 9 Comparison of the results of hematology both groups baseline, during treatment 3, 6 months (Cont.)

Baseline 3 month Treatment 3 month Treatment 6 month o-value
mean+SE 95% CI mean+SE 95% ClI mean+SE 95% ClI
Hematocrit
[41.0-51.0 %]
Mefenamic acid 37.46+0.47  36.54,38.39 ~ 42.36+3.67  35.11,49.60 38.16+0.26 37.65,38.68 0.36
PRASAPLAI extract 36.93+0.46  36.02,37.84 = 44.66+3.62 37.52,51.80 37.81+0.26 37.30,38.32 0.61
Platelets count
[150-400 K/cumm.]
Mefenamic acid 267.32+6.57 254.38,280.27 273.17+5.73 261.88,284.46 278.39+5.69 267.17,289.61  0.75
PRASAPLAI extract 257.97+6.47 245.21,270.73 263.49+5.64 252.36,274.61 266.14+5.61 255.08,277.19 0.81

Standard error of mean (mean_+ SEM)

95% Confidence Interval for Mean (Lower Bound , Upper Bound)
* p-value (p < 0.05)

GG



Table 10 Comparasion of liver function of the volunteers received Mefenamic acid and PRASAPLAI extract in both groups

Baseline 3 month Treatment 3 month Treatment 6 month
p-value
mean+SEM 95% ClI mean+SEM 95% ClI mean+SEM 95% ClI
AST/SGOT [0-35 U/L]
Mefenamic acid 18.67+0.62 17.45,19.89 18.83+0.63 17.59,20.08 18.38+0.60 17.20,19.56 0.70
PRASAPLAI extract 19.74+0.61 18.53,20.95 19.63+0.63 18.38,20.87 19.64+0.59 18.47,20.82 0.89
ALT/SGPT [0-45 U/L]
Mefenamic acid 13.89+0.75 12.41,15.38 13.83+1.00 11.85,15.80 13.17+0.99 11.22,15.13 0.30
PRASAPLAI extract 14.02+0.75 12.54,15.50 14.45+1.00 12.49,16.41 13.26+0.99 11.32,15.20 0.41
Alkaline Phosphatase Total
[30-120 U/L]
Mefenamic acid 68.31+1.84 64.69,71.93 67.72+1.57 64.63,70.80 64.43+1.47 61.52,67.33 0.27
PRASAPLAI extract 66.09+1.83 62.48,69.69 64.30+1.56 61.23,67.37 61.80+1.47 58.91,64.69 0.48

Standard error of mean (mean_+ SEM)
95% Confidence Interval for Mean (Lower Bound , Upper Bound)
* p-value (p < 0.05)

99



Table 11 Comparison of the renal function before and three months and six months of the treatment

Baseline 3 month

Treatment 3 month

Treatment 6 month

p-value
mean+SEM  959% CI mean+SEM 95% CI mean+SEM 95% CI
BUN

[7.9-20.1mg/dL]

Mefenamic acid 10.36+0.24 9.89,10.82 10.44+0.33 9.79,11.09  9.79+0.26 9.28,10.29 0.52
PRASAPLAI extract 10.09+0.24 9.62,10.55 10.34+0.33 9.69,10.99  9.88+0.25 9.38,10,38 0.01*

Creatinine

[0.9-1.3 mg/dL]

Mefenamic acid 0.88+0.01 0.86,0.90 0.85+0.01 0.83,0.87 0.83+0.01  0.81,0.85 0.00*
PRASAPLAI extract 0.86+0.01 0.85,0.88 0.84+0.01 0.82,0.86 0.81+0.01 0.79,0.83 0.00*

Standard error of mean (mean_+ SEM)

95% Confidence Interval for Mean (Lower Bound , Upper Bound)

* p-value (p < 0.05)

LS
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Section 4 Quality of life (QOL-SF-36v2)

The linear subscale scores of each domain in the SF-36 were revealed. The
scores range was 0 to 100 with higher scores representing better health status or
functioning. Physical and mental component summary score, physical component
summary score (PCS) and mental component summary score (MCS) were calculated
by summation of the original population standardized domain scores, in which a value
of 50 would indicate a score equivalent to the population mean [7].

The comparative before and after taking Mefenamic acid and PRASAPLAI
extract revealed significant improvement in PCS (p < 0.001) and MCS (p < 0.001) in
all domains as shown in Table 12. Mefenamic acid and PRASAPLAI extract groups
had significant QOLscores (p < 0.001) in eight domains including general health
(GH), physical functioning (PF), role: physical (RP), bodily pain (BP), mental health
(MH), vitality (VT), social functioning (SF), role: emotional (RE). In Table 13,
PRASAPLAI extract group had particularly lower scores in domain of physical
functioning (44.79, 26.97) vs (53.21, 30.00) social functioning (46.31, 33.57) vs
(51.54, 33.00) when compared to Mefenamic acid group.

Table 12 Comparison of SF-36 domains mean, physical component summary score
(PCS) and mental component summary score (MCS), before - after treating between
Mefenamic acid and PRASAPLAI extract group

) Before treatment After treatment
SF-36 domains / group p value
Mean+tSE  95% ClI Mean+SE  95% ClI

PCS

Mefenamic acid 44.7741.04 42.71,46.83 51.98+1.01 49.97,53.98 <0.001
PRASAPLAI extract 44.67£1.10 42.49,46.86 51.69x£1.07 49.56,53.82 <0.001
MCS

Mefenamic acid 46.33+1.26 43.83,48.83 60.89+1.28 58.35,63.42 <0.001

PRASAPLAI extract 42.26+1.36 39.56,44.95 57.89+1.38 55.15,60.62 <0.001

Standard error of mean (Mean + SEM), CI = confidence interval



Table 13 Comparison of SF-36 domains mean, before - after treating between Mefenamic acid and PRASAPLAI extract group

Before treatment After treatment p-value
SF-36 domains/ group
Mean+SE 95% CI Mean+SE 95% CI

General health
Mefenamic acid 37.35+1.74 33.91,40.79 51.23+1.55 48.16,54.31 <0.001
PRASAPLALI extract 32.75+1.88 29.04,36.47 49.89+1.68 46.57,53.21 <0.001
p-value 0.075 0.558
Physical function
Mefenamic acid 44.79+2.50 39.84,49.74 26.97+2.26 22.50,31.43 <0.001
PRASAPLALI extract 53.21+2.67 47.93,58.49 30.00+2.41 25.23,34.76 <0.001
p-value 0.023 0.361
Role: physical
Mefenamic acid 56.75+2.81 51.16,62.33 71.00+2.65 65.76,76.23 <0.001
PRASAPLALI extract 52.52+3.00 46.60,58.44 69.38+2.81 63.83,74.93 <0.001
p-value 0.307 0.767
Bodily pain
Mefenamic acid 41.77+1.50 38.80,44.74 57.29+1.96 53.41,61.17 <0.001
PRASAPLAI extract 40.51+1.62 37.30,43.72 57.18+2.12 53.00,61.37 <0.001
p-value 0.572 0.971

65



Table 13 Comparison of SF- domains mean, before - after treating between Mefenamic acid and PRASAPLAI extract group 36 (Cont.)

Before treatment After treatment p-value
SF-36 domains/ group
Mean+SE 95% CI Mean+SE 95% CI

Mental health
Mefenamic acid 56.66+1.47 53.75,59.57 70.04+1.39 67.30,72.78 <0.001
PRASAPLALI extract 51.00£1.59 47.85,54.14 66.16+1.50 63.20,69.12 <0.001
p-value 0.01 0.059
Vitality
Mefenamic acid 41.00+1.86 37.31,44.68 65.82+2.18 61.51,70.12 <0.001
PRASAPLALI extract 36.83+2.02 32.84,40.83 61.62+2.36 56.95,66.29 <0.001
p-value 0.133 0.194
Social function
Mefenamic acid 46.31+1.72 42.90,49.71 33.57+1.80 30.00,37.13 <0.001
PRASAPLAI extract 51.54+1.87 47.84,55.24 33.00+1.96 29.13,36.87 <0.001
p-value 0.042 0.82
Role: emotional
Mefenamic acid 39.21+3.86 31.58,46.84 71.56+3.83 63.99,79.13 <0.001
PRASAPLALI extract 30.00+4.11 21.87,38.12 70.00+4.08 61.94,78.05 <0.001
p-value 0.104 0.78

Standard error of mean = (Mean+SEM), CI = confidence interval.
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CHAPTER V

DISCUSSION

A comparative double - blind randomized study: The efficacy of PRASAPLAI
extract versus Mefenamic acid on relieving pain among primary dysmenorrhea and
side-effects were checked and compared. A total of 218 volunteers’ age 18 to 25

years were screened 207 cases.

Demographic Characteristics

The participants in both groups were comparable in age, body-mass index

(BMI), menarche and menstruation characteristics. They were all healthy.

Severity of dysmenorrhea

This study showed that the two groups of participants had average severe pain
level prior before treatment, while groups of subjects after treatment had the mean
pain level decreased to mild. This study showed a comparison of visual analogue
scale at baseline and at treatment 4, 5, 6, 7, 8, 9 months and one month after
treatment. PRASAPLAI extract revealed equal effectiveness in reducing pain as
Mefenamic acid, and still lower at one month after taking the drug. Because of
PRASAPLAI is a drug preparation consists of Zingiber cassumunar, 81 portions
effects anti-flatulent and anti- inflammatory which may be another herb formula in
helping balancing blood flow menstruation.

Adverse drugs

After completing medication in three and six months, there were no changes in
both groups before and after treatment. There was no liver, renal and blood
biochemistry toxicity; causing the values to not increase or decrease more than the
benchmark.

Thus, PRASAPLALI alcoholic extract is safety.
The studies showed the side effects of Mefenamic acid group during treatment

at three months with gas pain, dizziness and nausea, respectively. After six months,
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symptoms increased. PRASAPLAI extract groups during the third month treatment
found dizziness, gas pain, and burns respectively. Then after six months, symptoms of
gas pain and burns increased. Because of Mefenamic acid had irritated
gastrointestinal, not taking the PRASAPLAI extract after meals daily may cause
incorrect medication that leads to the symptoms mentioned. However, two herbs in
PRASAPLAI preparation including Zingiber officinale Roscoe and Nigella sativa L.
also could relieve nausea and vomiting [21]. In addition, to comparative study of
PRASAPLAI extract with Mefenamic acid, the authors found no case of nausea

vomiting in PRASAPLAI extract group, but a few in Mefenamic acid group.

Quality of life (QOL-SF-36v2)

From the major findings summarized, using the mean scores of PCS and MCS
after taking Mefenamic acid and PRASAPLAI extract, it showed significant
improvement: PCS, p < 0.001 and MCS, p < 0.001. Six domains consisting General
health, Role: physical, Bodily pain, Mental health, Vitality and Role: emotional within two
groups had particularly higher scores indicating the decrease of dysmenorrhea
severity. However, both groups actually had higher scores, which might signify that
these adolescents would accept their dysmenorrhoeic symptoms as a natural part of
their menstrual dysfunction and their womanhood [27]. Otherwise, the domain of
physical functioning (44.79, 26.97) vs (53.21, 30.00) social functioning (46.31, 33.57)
vs (51.54, 33.00) showed particularly lowers scores. It is therefore possible that the
relationship between the environments such as a flood for a long time and primary
dysmenorrhea. Because of the limitation of daily life activities such as not going to
school, super-market or participate in social life or the domain of social functioning
collaborate with previous reports that shown the QOL scores in adolescents with
menstrual symptoms, with significantly lower scores in the domains of general health
and social functioning. Thus, QOL scores are a reflection of the perceived problems
and concerns of the subjects being assessed. It is logical to assume that the domains,
which would be negatively affected, would depend on a large extent of the
knowledge, attitudes and consequences of menstrual health among these adolescents

[26]. Long-term health economic was effected in a clinically relevant benefit, and
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was cost effective with dysmenorrhea. Quality of life with pain to indicate the

relationship between QOL consistent with the level may be increase or decrease.

In conclusion, this study strongly suggested that PRASAPLAI, a Thai herbal
medicine for relieving pain of primary dysmenorrhea as well as had positive effect on
quality of life, scored as well in adolescents with primary dysmenorrhea compared to
Mefenamic acid. So it should be used as alternative treatment for primary

dysmenorrhea.

Future study

Clinical trial phase IV should be further studied to prove PRASAPLAI efficacy, so
that later it could be used as an alternative medicine, and manufactured commonly in

the market.



REFERENCES

[1] Coco AS. Primary dysmenorrhea. American Family Physician 60 (1999):
489-496.

[2] Avasarala AK, Pancangam S. Dysmenorhea in different settings : Are the rural
and urban adolescent girls preciving and managing the dysmenorrhea problem
differntly?. Indian Journal of Community Medicine 33 (2008): 246-249.

[3] Ylikorkala O, Dawood MY. New concepts in dsymenorrhea. American
Journal of Obstetrics and Gynecology130 (1978): 833-847.

[4] Burnett MA, Antao V, Black A, Feldman K, Grenville A, Kea R, et al. Prevalance
of primary dysmenorrhea in Canada. J Obstet Gynaecol Can journal 27
(2005): 765-70.

[5] Davis AR, Westhoff CL. Primary dsymenorrhea in adolescent girls and
treatment with oral contraptives. Journal of Pediatric and Adolescent

Gynecology. 14 (2001): 3-8.

[6] Banikarim C, Chacko MR, Kelder SH. Prevalence and impact of

dysmenorrheal on Hispanic female adolescent. Archives of Pediatrics &
Adolescent Medicine 154 (2000): 1226-9.

[7]. Strinc T, Bukovic D, pavelic L aJ, erman I ti. Antropological and clinic
characteristics in adolest woman with dysmenorrhea. Collegium
Antropologicum 27 (2003): 707.

[8] Andersch B, Milsom I. An epidernmiologic study of young women with
dysmenorrhea. American Journal of Obstetrics and Gynecology 144
(1982) :655-60.

[9] Klein JR, Litt IF. Epidemiology of adolescent dysmenorrhea. Pediatrics 68
(1981): 661-4.



65

[10]Tangchai K. Dysmenorrhea in Thai Adolescents: Prevalence, Impact and
Knowledge of Treatment. Journal of the Medical Association of Thailand
87(3) (2004) :S69-73.

[11] Dawood MY. Primary dysmenorrhe: Advances in pathogenesis and
management. International Journal of Gynecology & Obstetrics 108 (2006):
428-441.

[12] National list of essential drug Committee. National list of essential drug A.D.
Ministry Public Health, 2006.

[13] Itharat A. The study Efficacy and side effect of PRASAPLAI on uterus
contraction of rat Pathumthani Faculty of medicine at Thammasat University.

Thammasat medical Medical journal (2009).

[14] National list of essential drug Committee. National list of essential drug A.D.
Ministry Public Health, 1999.

[15] Wewers M.E.&Lowe N.K. A critical review of visual analogue scales in the
measurement of clinical phenomena. Research in Nursing and Health 13
(1990): 227-236.

[16] Harvey LJ, Armah, CN DJ, etal. Impact of menstrual blood loss and diet on iron
deficiency among women in the UK. The British journal of nutrition 94(4)
(2005): 557-64.

[17] Ecohard R, Gougeon. Side of ovulation and cycle characteristics in normally
fertile women. Human reproduction(Oxford,England). April 2000.

[18] Shiraishi M. Studies on identification of menstrual blood stain by fibrin-plate
method. I. A study on the incoagulability of menstrual blood. Acta medica
Okayama journal 16(1) 1962: 192—-200.

[19] Ko, Patrick, Yong Yoon. Placenta Previa Emedicine.com [online]. 2007.

Available fom: http:// www.wbmd.com [2008, 20 September].



66

[20] John M JMG. All About Menstruation [online]. 2007. Available fom: http://

www.wbmd.com [2008, 1 February].

[21] Klein JR, Litt IF. Epidemiology of adolescent dysmenorrhea. Pediatrics 68
(1981): 661-4.

[22] Proctor M, Farquhar C. Dysmenorrhea. Clinical Evidence 7 (2002): 1639-53.

[23] Dawood MY. Dysmenorrhe. Medical Clinics of North America 6 (1995): 363-
17.

[24] Dawood MY. Hormones,prostaglandin and dysmenorrhea. In Dawood MY
editor. Dysmenorrhea. Baltimore (MD) Williums and Wikins, 1981.

[25] Sundell G, Milsom I, Andersch B. Factors influencing the prevalence and

severity of dysmenorrhoea in young women. British Journal of Obstetrics and

Gynaecology 97 (1990): 588-94.

[26] Harlow SD, Park M. A longitudinal study of risk factors for the occurrence,
duration and severity of menstrual cramps in a cohort of college women.
British Journal of Obstetrics and Gynaecology 103 (1996): 1134-42.

[27] Parazzini F, Tozzi L, Mezzopane R, Luchini L MM, Fedele L. Cigarette
smoking, alcohol consumption, and risk of primary dysmenorrhea.

Epidemiology 5 (1994): 469-72.

[28] Montero P, Bernis C, Fernandez V, Castro S. Influence of body mass index and
slimming habits on menstrual pain and cycle irregularity. Journal of Biosocial
Science 28 (1996): 315-23.

[29] Alonso C, Coe CL. Disruptions of social relationships accentuate the
association between emotional and menstrual pain in young women. Health

Psychology (2001): 20411-6.

[30] Teperi J, Rimpela M. Menstrual pain, health and behaviour in girls. Social
Science & Medicine29 (1989): 163-9.




67

[31] Iglesias EA, Coupey SM. Menstrual cycle abnormalities. Diagnosis and
management. Adolescent medicine 10(2) (1999): 255-73.

[32] Banikarim C, Middleman AB. Primary dysmenorrhea in adolescents. [Online].

Available from http://www.uptodate.com [2004, 12 February].

[33] Barbieri RI. Primary dysmenorrhea in adults. [Online]. Available from
http://lwww.uptodate.com [2004, 2 February].

[34] Akerland M. Pathophysiology of dysmenorrhea. Acta Obstet Gynecol journal
87 (1979): 27-32.

[35] Rosenwaks Z, Seegar-Jones G. Menstrual pain: its origin and pathogeness. The
Journal of Reproductive Medicine 25(4) (1980): 207-12.

[36] Twigg J. Dysmenorrhea. Current Obstetrics & Gynaecology 12 (2002): 341-5.

[37] Emans SJ, Laufer RI, Goldstein DP. Pediatric & adolescent gynecology.
Philadelphia. Lippincott, Williams & Wilkins. 2005: 417-22.

[38] Proctor MI, Robetrts H, Farquhar CM. Combined oral contraceptive pill (OCP)

as treatment for primary dysmenorrhea (Cochrane Review). In: The Cochrane

Library 4 (2001).

[39] Chan WY, Dawood MY. Prostaglandin levels in menstrual fluid of non-
dysmenorrheic and of Dysmenorrheic subjects with and without oral
contraceptive or ibuprofen therapy. Advances Prostaglandin Thromboxane
Research 8 (1980): 1443-7.

[40] Chan WY, Dawood MY. Fuchs F. Prostaglandins in primary dysmenorrhea.
Comparison of prophylactic and nonprophylactic treatment with ibuprofen and

use of oral contraceptives. American Journal of Medicine 70 (1981): 535-41.

[41] Nigam S, Benedetto C, Zonca M, Leo-Rossberg I, Lubbert H, Hammerstein J.
Increased concentrations of eicosanoids and platelet activating factor in
menstrual blood from women with primary dysmenorrhea. Eicosanoids 4
(1991): 137-41.



68

[42] Milsom I, Sundell G, Andersch B. The influence ofdifferent combined oral
contraceptives on the prevalence and severity of dysmenorrhea. Contraception
42 (1990): 497-506.

[43] Morgan PJ, Kung R, Tarshis J. Nitroglycerin as a uterine relaxant: a systematic
review. Journal of obstetrics and gynaecology Canada 24 (2002): 403-9.

[44] Seifert B, Wagler P, Dartsch S, Schmidt U, Nieder J. Magnesium-a new
therapeutic alternative in primary dysmenorrhea. Zentralbl Gynakol 111
(1989): 755-60.

[45] Wilson M1, Murphy PA. Herbal and dietary therapies for primary and secondary
dysmenorrhea(Cochrane Review). The Cochrane Library (2001).

[46] Butler EB, McKnight E. Vitamin E in the treatment of primary dysmenorrhea.
Lancet 268 (1955): 844-7.

[47] Ziaei S, Faghihzadeh S, Sohrabvand F, Lamyian M, Emamg. Holy T. A
randomized placebo controlled trial to determine the effect of vitamin E in
treatment of primary dysmenorrhea. An International Journal of Obstetrics &

Gynaecology 108 (2001): 1181-3.

[48] Ziaei S, Zakemnejad A. A randomized controlled trial of vitamin E in the

treatment of primary dysmenorrhea. An International Journal of Obstetrics &

Gynaecology (2005): 466-9.

[49] Wu D, Lui L, Meydani M, Meydani SN. Vitamin E increases production of
vasodilator prostanoids in human arotic endothelail cells through opposing
effects on cyclooxygenase-2 and phospholipase A2. Journal of Nutrition 135
(2005): 1879-53.

[50] Beharka AA, Wu D, Serafini M, Meydani SN. Mechanism of vitamin E
inhibition of cyclooxygenase activity in macrophages from old mice: role of
peroxynitrite. Free Radical Biology & Medicine 32 (2002): 503-11.




69

[51] Sakamoto W, Fujie K, Nishihira J, Mino M, Morita I, Minota S. Inhibition of
PGE?2 production in macrophages from vitamin E-treated rats. Prostaglandins
Leukot Essent Fatty Acids journal 44 (1991): 89-92.

[52] Pentland AP, Morrison AR, Jacobs SC, Hruza I.1., Herbert JS, Packer L.
Tocopherol analogs suppress arachidonic acid metabolism via phospholipase
inhibition. The Journal of Biological Chemistry 267 (1992): 15578-84.

[53] Ali M, Gudbranson CG, McDonald JW. Inhibition of human platelet
cyclooxygenase by alpha-tocopherol. Prostaglandins and Medicine 4
(1980):79-85.

[54] Namavar JB, Tartifizadeh A, Khabandideh S. Comparison of fenel and
mefenamic acid for the treatment of primary dysmenorrhea. International
Journal of Gynecology & Obstetrics 80 (2003): 153-7.

[55] Sampalis F, Bunea R, Pelland MF, Kowalski O, Duguet N,Dupuis S, Evaluation

of the effects of Neptune Krill. Oil on the management of premenstrual

syndrome and dysmenorrhea. Alternative Medicine Review 8 (2003): 171-9.

[56] Smitinand T. Thai plant names (botanical names-vascular names). Royal orest
department. Bangkok, 1980.

[57] Eduardo Q. Medicinal plants of the Philippines. Queen city: JMC pres, 1978.

[58] Khare CP. Indian herbal remedies. Springer-Verlag Berlin_Heidelberg.
Germany. 2004.

[59] Makabe H, Maru N, Kuwabara A, Kamo T, Hirota M. Anti-inflammatory
sesquiterpenes from Curcuma zedoaria. Natural Product Research. 20 (2006):
680-5.

[60] Oh OJ, Min HY, Lee SK. Inhibition of inducible prostaglandin E2 production
andcyclooxygenase-2 expression by curdione from Curcuma zedoaria.
Archives of Pharmacal Research 30 (2007): 1236-9.




70

[61] Fransworth NR, Bunyapraphatsara N. Thai medicinal plants recommended for

primary health care systems. Bangkok: Prachachon. 1992.

[62] Thomson M,Al-Qattan KK,Al-Sawan SM,Alnageeb MA,Khan I,Ali M. The use
Fac.of Grad.Studies,Mahidol Univ.Ph.D.(pharmaceutical Chemistry and
Phytochemistry)/145 of ginger (Zingiber officanale Rosec.) as a potential anti-
inflammatory and antithrombotic agent. Prostaglandin Leukot Essert Fatty
acid 67(6) (2002): 475-8.

[63] Mascolo H, Jain R, Jain SC,Capasso F. Ethnopharmacologic investigation of

ginger (Zingiber officinale). Journal of Ethnopharmacology 14 1985): 31.

[64] Fischer-Rasmuseen W, Kjaer SK, Dahl C, Asping U. Ginger treatment of

hyperemesis gravidarum. European Journal of Obstetrics & Gynecology and
Reproductive Biology journal 38 (1) (1991): 19.

[65] Kawai T, Kinoshita K, Koyama K, Takahashi K. Anti-emetic principles of

Magnolia obovata bark and Zingiber officinale rhizomes. Planta Medica 60
(1994):17.

[66] Murakami A, Gao G, Kim OK, Omura M, Yano M, Ito C, et al. Identification of
conmarines from the fruit of Citrus hytrix DC as inhibititors of nitrix oxide
generation in mouse macrophage RAW 264.7 Journal of Agricultural and
Food Chemistry 47 (1999).

[67] Panthong A, Kanjanapothi D, Niwatananum V, Tuntiwachwuttikul , Reutrakul
V. Antiinflammatory activity of compounds isolated from Zingiber
cassumnar Planta Medica 56 (1990): 655.

[68] Masuda T, Jitoe A, Mabry TJ. Isolation and structure determination of
cassumunarins A, B and C: new anti-inflammatory antioxidants from a
tropical ginger, Zingiber cassumuar. Journal of the American Oil Chemists
Society 72 (9) (1995): 1053-7.




71

[69] Ozaki Y, Kawahara N, Harada M. Anti-inflammatory effect of Zingiber
cassumua Roxb. and its active principles. Chemical & Pharmaceutical
Bulletin 39(9) (1991): 2353-6.

[70] Mokkhasmit M, Ngarmwathana W, Sawasdimongkol K, Permphiphat U.
Pharmacological evaluation of Thai medicinal plants. Journal of the Medical
Association of Thailand 54 (1971): 490-503.

[71] Kiatyingungsulee N, Wongmad M, Swasdimongkol K, Mokkhasmit M.
Some pharmacological studies of active constituents in plai (Zingiber
cassumuer Roxb). Bull Dept Med Sci 21(1) (1979): 13-22.

[72] Parrotta JA. Healing plants of penisular indica. Bull Dep Med Sci 1 (21) (1979):
13-24.

[73] Khanna T, Zaidi FA, Dandiya PC. CNS and anlgesic studies on Nigella sativa.
Fitoterapia 54(5) (1993): 407.

[74] Houghton PJ, Zarka R, Heras B, Hoult JRS. Fixed oil of Nigella sativa and
derived thymoquinone inhibit eicosanoid genration in leukocytes and

membrane lipid peroxidation. planta medica 61 (1995): 33.

[75] Bruenton J. Pharmacognosy, phytochemistry, medicinal plants. Paris. Lavoisier.
1995.

[76] Kasaibhatta R, Naidu MU. Influence of piperine on the pharmacokinetics of
nevirapine under fasting conditions: a randomized, crossover, placebo
controlled study. Drugs D 8 (6) (2007): 383-91.

[77] Williamson E, editor. Majors herbs of ayureda. Churchill Livingstone. China,
2000.

[78] Department of Medical Sciences, Ministry of Public Health Bangkok. Thai

Pharmacopoeia Volume | Part 2.

[79] ASEAN countries. Standard of ASEAN herbal medicine vol.1. Jakata:Aksara
Berana Printing. 1993.




72

[80] Herman-Antosiewicz A, Powoly AA, Singh SV. Molecular targets of cancer
chemoprevention by garlic-derived organosulfides. Acta Pharmacologica
Sinica 2007: 28.

[81] Miron T, Wilchek M, Sharp A, Nakagawa Y, Naoi M, Nozawa Y,Akao Y.
Allicin inhibits cell growth and induces apoptosis through the mitochodial
pathway in HL60 and U937 cells. The Journal of Nutritional Biochemistry
19 (2008): 524-35.

[82]Papageorgiou C, Corbert JP, Menezes-Brandao F, Pecegueiro M, Beneazra, C.
Allergic contact dermatitis to role of mono-, di-, and trisulfildes present in
garlic. A comparative study in man animal (guinea pig). Archives of
Dermatological Research 275(4) (1983): 229-34.

[83] Tang W and Eisenbrand G. Chinese drugs of plant origin. Berlin: Springer-Valag
1992: 79-86.

[84] Morikawa T, Matsuda H, Yamaguchi I, Pongpiriyadacha Y, Yoshikawa M. New
amidas and gastroprotective constituents from the fruit of Piper chaba. Planta
medica 70 (2) (2004): 132-9.

[85] Woo WS, Shin KH, Kim IC, Lee CK. A survey of the response of Korean
medicinal plants on drug metabolism. Archives of Pharmacal Research 1
(1978): 13-9.

[86] Ruckachaisisikul T, Prapai S, Champung P, Suksamran A. Chabamide, a novel
piperine dimmer from stems of Piper chaba. Planta medica 68 (9) (2002):
853-5.

[87] Evan WC. Trease and Evans’ pharmacognosy, 13th ed. Great Britain: The

University press. 1992.

[88] O’Neil MJ, Smith A, Heckelman PE. The Merck index, 13" ed. NJ: Merch &
CO. 2001.




73

[89] Carlsoon,A.M.: Assessment of chornic pain. I. Aspects of the reliability and

validity of the visual analog scale. Pain 16 (1983): 87.

[90] Kremer, E.F., Block A.J.,and Gaylor, M.S.:Behavioral approaches to treatment of
chronic pain: The inaccuracy of pateint self-report measures. Archives of
Physical Medicine and Rehabilitation 62 (1980): 188.

[91] Ohnhaus, E.E., and Adler, R. Methodological problems in the measurement of
pain: A comparison between the verbal rating scale and the visual analogue
scale. Pain 1 (1975): 379.

[92] Ware, J.E., Jr., Kosinski, et.al. SF-36 v2 Health Survey: Administration guide for

clinical trial investigators. Quality Metric Incorporated (2008).

[93] Kietinun S, Itharat A. The dosage and toxicity of Prasaplai extract (Clinical
Trial Phase I ). Faculty of medicine, Thammasat University.
Thammasat medical journal. 2009.

[94] Boongen M. Formulation and Stability Test of Prasaplai Extract Tablets and
Capsules for Dysmenorrhea. Faculty of medicine, Thammasat University.
2011.

[95] Chakchai K. Formulation and satisfaction assessment of Prasaplai in Primary

Dysmenorrhea patient at primary care center. Mahasarakham University,
2009.

[96] Kamalashiran C. The efficacy of pain relief and side effects of ethanolic extract of

prasaplai onrelieving primary dysmenorrheal comparing with mefenamic

acid, Medical School, Thammasat University, 2012:12.



APPENDICES



APPENDIX A

75



Ethics Committee for Research in Human Subjects in the Fields of

76
Thai Traditional and Alternative Medicine
Department for Development of Thai Traditional and Alternative Medicine
Title of Project : A Comparative Double Blind Randomised Controlled Trial on the

Efficacy of Prasaplai versus Mefenamic Acid for the Relief of pain

in Primary Dysmenorrhea Patients

Principle Investigator . Asst. Prof. Kusuma Sriyakul

Responsible Organization : Department of Applied Thai Traditional Medicine,
Faculty of Medicine,

Thammasat University, Pathumthani, Thailand

The Ethics Committee for Research in Human Subjects in the Fields of
Thai Traditional and Alternative Medicine had reviewed the research proposal.
Concerning both on scientific and ethical issues, the committee has approved for the

implementation of the research study mentioned above.

\_{/I L (:{_',.-”[.}/6(,{,&%\. L_,

( Dr.Vichai Chokevivat MD.)

Chairman

) i
To L St
( Dr.Pramote Stienrut MD.)

Secretary

Date of First Meeting : November 23,2010

Date of Approval : February 21,2011 to February 21,2012


ADMIN
Typewritten Text

ADMIN
Typewritten Text
76

ADMIN
Typewritten Text

ADMIN
Typewritten Text

ADMIN
Typewritten Text

ADMIN
Typewritten Text

ADMIN
Typewritten Text

ADMIN
Typewritten Text


RLCUb0%\9 4 MUNNUINIYMIAUSATINNIS
ANIINsANEIelual «
ASURAINS LN aLUKL Inouas

o o
ﬂ']i!lWV]UﬂNtﬁﬂﬂ UUNY3 11000

72 numWus 2554

& wng Yo oA - - o
(594 oYNA IHAUHUMIANYIINY

o a d a a
136U ?T')ﬁﬁ'lﬂ'lﬁ]‘l')‘l‘f‘]ﬂ'ﬁLLWﬂU!&Nu\lﬂUﬂizﬂﬂﬁ ﬂmzllwﬂﬂﬂﬁ‘]ﬂﬂ‘; NﬁW’JT’IU‘]aUﬁﬁﬁﬂﬁWﬁﬁ{

: 2 1 N, 2554

= 1 ~ o o A
mﬁw 1. Wan1sWeIsa 1a54919mMs 39 (AF 02-008) YU ccovverireirrieeeeeressresssmeesresssseenes

2D
P

=
Q.

2. LUUSIWIUANUATINIYDINITIVY (AF 08-010)

' '
3, LlUUSWUdWNLWﬁ}ﬂﬁﬂﬂUﬁQﬂ‘i3ﬁdﬂ (AF 01-018)

"4 d a gy
4. wuuswnumansol luRalseasAaiiadonss (AF 02-018)
5. uUuTwNuAMud lRAn 1a39319m3 398 (AF 02-007)
6. HUVSIWNUNITYA 15 IMSITUNDURIMUA (AF 01-017)

7. upuswnumsIsunivauysal (AF 01-014)

77

aruh v lddelnsanisdsuses © msanyudSouifisudseansnaverarsanadisy

Uszae'lwafy Mefenamic acid Tugihoihadsgdudon» Taofl wnqur sfviga ifluianh

oW o A o
Ta59n1539y IamznssumsnosannisanyIteluaudrumsuandunu Inoazmsunndmadon

v
ansaa ety Iduazanumuz aulums#nuisoluauy wu

v y v '
lunsil amznssunsg lanssanInsensisonund laasan 1 version 2 Suf 9

fuNAY 2553 awuiiadei wn.399/2553 aeduh 9 SunAy 2553 ud7 uasliud « oylia

voua@pNuLuNe

(nuvnd3du T3 Tan )
szmunssumsnasaNTSAnE3 0 tum

I'4 s
D Srumammdien naesmsimmdmaasn
aIum mmﬂm{msq

Ins / Insans  02-591-6061


ADMIN
Typewritten Text
77


AF 02-008

HANITARISUITATITIINNS 39
TnzanznsssnsiasuImMsAnanidgluaumunisunnduauinguasn1sunngniwaen 8

ssquafan /- Tuh - Bad - WA -

o 1 - e J
MAlATNINIIRIN 155 (11 - 2553)
Wadedde - nnsAnmuFeuiioudssaniusuasansanamiulsyasiwaiu Mefenamic acid
ludinenlelszaidou

EAALVAN : MANGN ATEANA AW aendsmsusneuaiinenlszgne anuzuvmamand s ssananans

WuMsRas AN BULLIE TR 0 4 mgthl
flumsiansauniasamsisenudle =gl 0 il
814 AuiiRarsnasineu FuR 26 Fou woARmty w.a. 2553
dlumsRasunmsruanuiowiheasiasmdds O 4 =gty

- & a4
HARNTWANTUNIDIATUENTTNNITATIU

MY T ”)’u\'ﬁﬁm?mﬁwﬁ...,.k.z..:.{..ﬂ.'.u.j.'...??.S.l.* .............. ﬁ421nw2555
{AsaNndY oVl version 2 AUl 9 funnaw 2553
RNAIFATUUNBIAANAS atfufi version 2 AUt 9 funAu 2553

L - i -~ AJ -
uuuuuﬁn'ﬁmga (Case report form) atiuii version 2 AR 9 funAn 2553.

Investigator brochure A, ot 1, | SR
@) Usnauslaeay
(3) dAnlpuslausnindhRanson i
(4) iAeumsianInn
(5) Tilovyim (89N
W\ﬁmﬁm
Usesrunsrunig
AL Feunumast  wal5%4
Hﬂ'?ﬂ‘”ﬁ.l

- viuannsofassafansumaus usrsuaz@unlunsivsnasancning g udirnnudum wemnue
lums¥asrarolszamnssunisiduaednenidnes (ICH GCP 3.3.9)
- ailt Anuznszunast veukafeaiuwihiuszamifinremaaisunewdlAunsepi® Ao faeusunondnmies
mAsmlAiianznsmnre nrmn 1 3 (AF 08-010) uazdedamamzaietul ynaks W
1) deifmshifasasdiatululasnide mndueinashifarzesheursfosoaiilansnssunis e
Tnuduss W siamunsainniaenhifalrasdifeanfostulasnfseiiiuiuiozeuiebi atsls
winfgndeafuafaslusiila mus‘»femw‘auﬁ'?'nmuﬁ:ﬂmﬁuﬂqmaﬁmﬁm (AF01-018,AF02-018)
2)  defimmAsunladulasanAsefsrsybiimaud dmsnFounlaels adaals wemhmadafiAnuleuitane
AMNTLTEUAINANIENTINNTY AU (AF 02-007)
3) eiimsuRunlaauiinsansdd viednduanziite fosdalszRresnuiuRuunlss whonmnuali
AnENTINMTY RaRa s A iiuseyiou
4) ilelannAiugiiae FeormaziunsdnfunPdusiaausuysal soraiiannsnddumaduna s

wianisudsavnreansyflarmadu msudion (AF 01-017)



ADMIN
Typewritten Text
78


APPENDIX B

79



ar < o v a o aa 80
“‘U\‘ia'ﬂtkﬂﬂéﬁ’?’\ﬂﬂuﬂl@&lﬁi’@@qm’\m‘uﬂﬁﬂO"Ill‘u‘/lﬂ']ﬂ’]iaﬂﬁ']QQE]

wihdeauE WS feuanidn anzunneArans uudnerfusssnaans
Auffodn Bunanuasaiuayulild anwdl prenaweiasiiasing 1ee AnzunEArEnT
uvinendusssumans quefadn lunainiduediindes
Fanwlng ‘maAnmifouiiaudssdniuarssarsasasnfurseazing fu
Mefenamic acid lufjilatantlszaiman
%ﬁmwziﬁnqv “A Comparative Double Blind Randomised Controlled Trial the efficacy

of Prasaplai versus Mefenamic acid on reliving pain among dysmenorrhea patients”

.
/
FDIANRRNTIANTE WIEUNWYE ARAFUAA WU

AALMUL AR ANUSUANEANGRS


ADMIN
Typewritten Text

ADMIN
Typewritten Text
80


APPENDIX C

81



- - n‘ (v - L
Mesuwnaiuinsamsidedmivdihe

1. Folnsama: msfimnnvufoulszindravosmsaimlszas Ina fumaihoiinneda lugie
Vanlsedudoumindyuni
2. A3uRavoulnsams
HALAELN AT0INa naz wFIAY woy. guysel Bosmiuml
amuiiaade: gudmsurmdusslnulszynd auzwmonand
UHTINUAD 5330MaAT Auanasiniie funonaomae
Janda Uyusii 10120
Tnsdwnl 029269749  Tnsats 0-2926-9705
tiofio 081-171-8221
E-mail : kusuma_cat(@yahoo.com
3. 83139y
1. ey wopeuysel  dos@iumi

2. 304MANTINGY AT, HAT 504598

’
& 3 ?

oo -;v A % 4 w w m |
mgHanfen I dunazmgraidoimsann unusmiangeaiommins 185 usydisimlnsins
- 4 - e - - s
ormsthadszivdouduilynmilsomdgaionTgiug woldlszuw 70 % vesdudalui
ninlssdndou daulugliomathaimnaunsohaudaning uall 10-15% Aot

Tiumbinud wasnaniifeses 50 vediiieminbalszideuiininimsihatesios uaz

=t ) v L} A -t 1} 1. -
a1edioinissaududmyu aiuldondounuiorar 89 doumiedooas 85 Jaandsevas 60 Moudu
3 -t Vv v ﬂ’ o .: = ': J - ) [ el &
Jauaz arsuziovaz 45 oxmymaniznetulunadudy  Fwwnalurnnouiilssiuiou

wievavieniamsidsziudou venlivdwnilssiudounyands
myinemsthadsesufon drulngidumsinuinueins wu mswndou senfidanio
¥ 1 3 - - - ~
nazlduwilan wu vuuafluiin weda vwealviu viloylwamy uazonimsensu ifodvan
¥ ]
amsthalszindou uavimariiondeimsiiafvsmiu Twaraniinadedy ¥iauunslingy
mdiadoavianimauas
aumanimsusnmdusuTne maguInsidon 1 Flumsinnomsdadsziudouldud o
A e o e w : a1 & @ L et V_a
dazasna Falidmlizneuiie Aruznga Wadnnh nizifion Waveu wiawinlne aonfitd mhis
- < = @ - - A v . = [ “
miwiudoo wiaioudr infefusd mindeas 8 dam msys 1 dm mihIva min 81 daw i

“r i - - o - @ d' e -
sz iams W lunsinmommegidonniths seenannu odduiidiunlulyBomdn

Version 2

~
=
=

82



83
UHITId Wit 2549 Hasinaudeimslszdudoun liaduruonioindeoninind uas 19 lums ¥

mmlardimiundmass wandua Inon o Inodszgad IdinTdasoimsilie
Yszdndou
fimadnu1idoludainaasauas luvasanaaos wui Msvembszeas Tnamusodudimsma
A a Y le g Vo o o ek W g ol
fveagn Hgniamdnay i iidatudoundunioiviaiefaluny vas lifignindie
o
#07 luwoa Tasiou
dumsinundaeatsvesiisuodssas walunudndnudims Wensadadszas Ina
N ¥
YU 200 un. uay 400 un. v 24 F1lus biiildermming s 20 au Sdgymdn viooins
- . ' -t - o . - ' i e - -
Andndla q Mmsranlivoudon, navinuvedda, tasmisiianuvesdy Tuwohiimsldounlasi
- - - - 4 - =1 -
Fau Sabudunesaiadszas va Taulaoaivgs
vinmsfnn ludlaonuionlszas nalugdundgaiilsedninalumivssmeomatia
dssindoulfuddsdonnhomilan  udonlszas waselidefiniinde  ludumssoldiveouga
P | o Ve & . 3 ¥ - - oy —
youlsedufiou inlndvenseirdoudhumufuautunes Tuwudnvusduvniodou Tnsamsiduiiee
Anuszininavosdszas Inalugthwuas afanfS cumoufuonuahundinuedn (Mefenamic acid)
Tufthoitiemsdanszéudon
A ¢
4. Taguszasnveslnsanms
ﬂ o - o s & 3 - o
olFoufvulsz@nirnanmsaaomalmdssdudounaznatrafvmvssmsaiadscas Tua
NuuAALIALETA
S, PUADHIASYUIUNITIVY
) A (. - & o WEa 3 ¥ ' .
1. disremomoimaiiniilunddueigiugitdomnedszdudeu oglusisogis-2s il
Aw - w - @ ot a - - Iy L4 - - ¥
ArumsilieningiuTumdtidiumsadisirdeuriadgugi ausnusnsiadendlo
n'.( @ d‘ﬁ Py 1 '3 ] - e 4:: i
2. i ldermaipsilguonifoy lunasiveansian Tns ms IWeuas susenoaz@oa Insams
»
TUABUMTIVUUNBIATTIAT
a di w - = Vo ¥ - 3 e Y -w
3. eoiEminstuars s Tasams e ominsdu luiusounisdisulasims it
w v o w Y . A Y & M w '
4. ¥aayusuomainsdunndeyoeimnlndszindoulaolsiniesdiotannuilmodn
4 I d. ¥ 4; ¥ o
grAsatasynsinudeyadowuiluszozna 3 Wou
- o« o L il i e ] o
5. fAinnsesetdiading Inodnlsr 3§ a319919me asremadonlfiamsuaznsenuuurosums
ARNTDINGUAIDH1
[ - e WY 1 4 o = 3 a A dy v
6. SmiwduAdhI AT s Mussdeniufinteyaeimnhalszihi@euniugune: azuu

szauanue lw@eun 1, 2, 3 Aeuiudsznium

VL T

ﬂ‘v%ﬂm

2 1 . T

Version 2



e o o & 4, Pal B 1 ] --84
7. wdwimiudindeyasimahadszdudsuiugm 3 WouFsuiesudy vwqudtetwormating

. [T o o » 5 s 5
Tavusnsnidhi 2 nguiieiinisdmls=3a asiesemuonazasudenteuivdszniun Taoniu
o ldTunidlumsafadsas InanTowaThuiinuedn
Adiodszindouin hufeuiia s 6 1 vhusudsen o dTulu S us nve s tidsziufiou
- o “ P o - o - o
uazIui 2 uay 3 veansidssiudeou Taviulsemunisas 2 umlya Juaz 3 na AT N

w o - e « 3 » w o ¥ o & o pe -
0074070 1Y N lia:'ﬂ“vlﬂzﬂﬂ‘l“]ﬂ'ﬁUuﬂﬂiﬁﬂ:“uuﬂ')'ll.ll‘ﬂ"l]ﬂ']?ﬂu‘ﬁ')iuqn 1, 2. 1854 nnidnad

iudssmuniuas yaiurunTy 3 Ju

- fodszéufiomnTusnves Geufi 7 vhuszdeunfumIasiume was wdon
dwau 10 3% wieufuhmyatuinnsdsadivssdumalmndie  uazfuouiy  Mueedes
Fudsemuidumsadadseas nanfowndhnin  woda  Fuiznuusnvensiivsziudou
wasTuil 2, 3 veamsiiszéufiou Suhseni afvas 2 undya Juar 3 et wivems ¥ nateiy
it il narvhussdoahmstuiinidazimuunnudmenniusuasy 3 Ju

- edsEdufnn Tuusnvoufionh 10 MIuesAD W UMIATIVT 1IN0 Az zifion

@ a3 et 4 e © L | & 4\' -
I 10 33 wioutuhayaiuiinnisthe wdae dududugalnsamsite
J‘; 1 - ; o Em RS
7. Jszlominmanozifatusinns i fe
Laslsziininalumsasonisadssiideuvosmsadamivonlszas Inauas
= - - P | 9 - - ]
vunasgIuGuaniinueda) aunsoanenisialsziudou ldvuiunialy
2. norat ifvvesmsanasiivonlszas Inanassnasguauahuniinueda)
3. gihelimadenlumsdomoinisthadssdudau
4. dhdunuylumsfanneadniudmsiitveau lwisiudude
n. q; & v oy gy L e 1 ey BN RS
8. fenemaiinyezdenl filfuac il fifssnnamsAinumazszoznmvesmsiide
damierdow fUA luvezdniasaimsido
-sutlszmunassanan
ot - = - o o [ - - ® Va1 dy ' - : il
- wanidomginssunielleiofiiumgdusSuiih Wisimshamndu s msfniudu
Tusznnaiioinmalin msoavoamin niesenmasmomneuiu il
w o o A Y b e o A -
- quaguouis Tnomsulaeufevnivdielinnuydnhiiilsefdousonmunnuwi il
i :l 1w : “ <y -5 L] 1
Ausgwhsitiomstn ldfudsemunuihe, gof Ty, diliudam3aimiiv ooulasdi
3 % 4
wiaTedninomsriadu
i €1 w w4 ¥ ¥ » w @ "
- minueslmeduiut voliviuldgeonennivlumsquindia
- HiudemgaAugs Y quyns 081nioo 7 Junoumsnaast ssHTismInaasa: 21 Junds

ATINATDY

[+ ] =N

B AD

Version 2 4



85
-vhudes ildoudithatusu wisueauea Teda Ins oy uazesd Tuu Truda0 s2uvis 1414

A a - . M ‘¥ 0 E a a
sanfmsIne s nnau e fonlisassemstialszdufiousiudas W vufulm, Saniiu
- - e | = ¥
E, Imuuil 12 dluau
d; o e AI’ - d: ] g -; Yo
9. AMuTsInIeduATIERvzmavuazmhiczanauwvosnmainsieroez 185y
-'U -1
raznnImsnaanson’y
Yo o o e T Ved - = [ 1 [ t - v o -
aurgIsoiainine: illanmdudla 9 duviw aadvidomsi bieunsomanioiia
0oy ¢ n & v P a  a ot v Y - ’ ¥
a1 T s e wu anllomsnauld enfou Goufisue TRuaiui Neudu wiuvihen uas
ouq Gy Tnsfindandaise i wod Tnsfvd 081-171-8221 emnsoInsinde [dnaoa 24
s a - - v o o
¥ T winmuisadade ol woLouysal Mosiiumi mnoayInsdod 0-2926-9749 uas
o d -t ool 4
Tnsfiniiofio 0850645224 (1a151¥M1s aznindenaguuss nwourmdi Isawoiasssumans
WANNI NI ANUR
“ o v v v a yo
10. PsdURANIZIMS AToUIAIM MRS AT TNTaNs
¥ - o = - e : dy g 1 1 1 o
fnane Iiunues liiadndsinmsiifons Widitvsrguanmaunimezidhalnd Taw
0 1 a 3 3 ¥ : -
v lidonlgiiela 9 i
] s - o EOR -Jl - s 1 ; =t ¢
11. ns@imsnarevsiluermmiinsfududihe visnamsidonuneniuiidselosd

- oar  Sam s

oo v w o o v PR
MunisdugalniamsIedidvel¥nsmivauniveimainsde lunieluonls
P ET TR LAY &
Tuszozonowiijtuvuoiaunsonde 18 s wir
ot [ 3/ L=} I; < Y e Voo aaia W
12. lunsaiisimsSoumaesduuuliszymadenduuaznfioumouded, Yeidy veaitide
1 - s & ] :1 3 ¥ o
13. mslameeuimaduidu msszydunazdinouniailveimading
- masuunuiiviues 1450 fie AvorusdmiudumaiomingdiiuTasims ide
. z 2 J18) ) 8. hame  Zies
§1uu 4 Ade ATeaz 200 LN @IUANTINT IMouazm 1FTsvemTIImsenljudns @dves
dhufFuiaveyTum 195 oimun
14. masnmanudufgfunrimaing
e -4 ' - £ ¥
Aivgeziulis Ave s iduanudy msnesne sedueue lun s Lidamy
Founaniu
w - - . [ 1 a o 3 = & '
15. YagmaFanmiisiusulY wu Medideafimdendisulnsamsszfamsedials
w [} w = ! - = 1 J - e - a:
fedisiaginmi ldenemaing movdwinmsedviuTasamsidvez e

vunimolu 11

Version 2



o e wr o A v ] ! o 86
16. dnsvsanimminslunsneusiteannlnsanisiiolsnle Iy inssnuremsinyImeILIa

o d' v
vosormminsndudiha
* L - e b4 m‘ L b oa «
yufidnseraeonninmsise ldymide Tas lifowanumgra naz hiidonadss Toni
Tunsfnynonmuidutholusuing
17. ivaanuidy
- - ) - -, - o
srvaiuuanTumyuInneaqud uas upiitlygumduu In asuniannmsumdaau Ing
UasMsUWRIMIaden NIENINATBITUY

18. Insams3Tu1AumnuiuyeunInnmznITHMS T1T 26 WOATNIDY WA 2553

youRUYnY U TR 1o

(RALDU1 73010a)

. ¥ i" "
Versnoni | e 2



APPENDIX D

87



88
w M
fiHdaasygal

& = P 1 - - e o - =
FoTnsimaive . msfnpnSouvulszdninavesmsanalszas Ina du wa¥hniinueda lu

x

¥ e A - o
gihohalszdudeurtialyugi

«

Funviituoouy Sufl .. ROU. WA oo,

' et “ ; Ve = w r; 5 ¥ Y Ve - Yo o o e o
nounvzannluludueenliiimsidell Y ldsumsesuiosindisude Innlssainvog

u L]

¥ »

g - -

A13996 I3M15I00 JUATILHTDDINITNOIUNAYUTINNITIToHT o InuAlY sauvatss Tumines

o o - ' at -t ¥ -y 4 yme wy . ' a5 ' v ¥
INATVUVINNITIVVVUIIASIDUR llazl.lﬂ'ﬂlll‘\l'ﬂ‘ﬂﬂllﬁ'] WQE'JQU“l.‘ﬂﬂk]Uﬂ1Q]Uﬂ1Q 1 UTHLITEITUAIY

¥

=1 ' w ' ¥ b e ¥ e o
AmAn 1o Ll].j:ljﬂ‘UQ qiaw?u‘nuﬂnwmma'lmmzms’mTﬂiamsu lﬂU'ﬁ)Jﬂ?elﬂ

¥ i
o

¥ aa o - 3 v - v @ A du ¥ v_¥ ¥ Ve o e
fiwmifidninvzuenidn mathiwmselidielanld Hidwudssoulaeliidedntlu
5 3wl .
msinmoianzinatuauu lulomease Ty
Yo v o ! g ¥ o v w ¥ v ) Y “
Aivuivsesinzivdeyammizinuanuddwididuaudy uazszllame [dnwz Tugthaui
Wuagunanis 3o madamodoyafsrfudvesd mididemisonudis q ffvadenszi ldinm:
& o dJ b Py v : 3 Y o & . ¥ 3 - {_w -
nsdsududvmgrandnmsminiunazezdesldsumitusonant s iuaodnuisnus
3L al v v o1 “ - 5 a": 5 ¥ % .
nound v ezanaludifwlumsineIdund ity Srudmsvdn dunisnaaeunaves
o P - @ w o p o 3 o o o
misafadszeaslwa Womswannrdadusioayuing dszgndldlunmsfnneimstadssindou
= e -v' .::' ° A et [ ] ™ ¥ Vv -E 3 ¥ o «.‘1:‘ ¥
msdteafstidumaiufieniims e Tiaua b Taothapulns nounld Fadimdtudiiveth
frudueimming Tnsan1siduil
Tuns3doniail ssiimamizdeaduau 10 % (Yazuw 3 Fouwr) S 4 adeldun

ATIN 1o iuniimsfanTosormiaiing

A5 2 wzdeatoumssulsen i ufoun 4
= ol “ t o - -
ATIN 3 IzidesnaunsTudsemunifeun 7
» . 1
Asan 4 mzdoaTuiidasuramsing (luasnindougaiovaimiiulsemue)

) o « d a3 o wr « ]
(1145.“-.:H’JN‘ﬂllﬂﬁlﬂ“l‘:lﬁﬁﬂ'0“11m1ﬂﬁmUlWUQlﬂﬂﬁﬂU 'HiNmﬂlin:ilﬁl)ﬂlﬂ'gﬂllﬁ’)lﬂﬁlﬁ ‘t)(lllﬂﬂﬁﬂl‘UU'J

=3 &

© t ﬂ; . A » i » .y ﬁ_ - e
Tududsnlimanzidon 18 luneny) Fmnsesumenasalsielumsasronaiow fuams

3 &

e w ) U ¥ 5
N']i]U'lltl'ﬂNF TUNﬂ‘HD‘Uﬂﬂ“ﬁNUﬂ\!HUﬁ)

o y

Hiviusoaimnmanzunsndeula q Mg unmaeinmsiveanan Svidesldsums

e

Snumeiuialaolufen 19910 tagnT e imMTvAoMIAB UMY ARDATUIIUNAUNUANINAMIND D

o 4
INAYUATINNHUIETY

/>
v 11
Version2 L1 VD l\i v‘"
q
2 1 M. 7554



¥ - ; V¥ e e Y a - 89
'U'11'“51(11408”11’1ﬂﬂ?ﬂﬁﬂvuﬁﬂ'l‘i'm(l HAsvaey ﬂﬂl';:ﬂ'ii!Jﬂ'l'iﬂ'iUﬁ'iilJﬂW‘i'J'UUi‘Hﬂu nag

Auznssumsineoiumsmunun aunsad ldassasuiuiindoyamamsurmdvestivud

edlumsiuiuiuneu Tnsamsiiommaiin Tavlddeadisendng lunsllafdeya aw

nseufingruuazngsziuy ldoyanall

¥ » L 3 3 b 4 ¥ ] ¥ el 3 -
dvadrldoudoanuthadundy nasiinnudnlednnlszms vasldannululuduveny

=

Haennuanls

1 ¥
Tunsdind e liansoaumisdeld Fdvldandonululuguooniilidimidii

¥ a 3 3 i ey o o
numhﬂum U 'l')‘ﬂf‘]‘"l\'l I uﬂﬂuuuuauuﬁ'wmmm N:l'ﬂ

o [ “ oo a 4
frudinnsadsdadoduiimhingansife sagqun f5o1ga wes Insdnd 081-171-

. = ' = - - o o
8221 AaoA 24 11 1u4 H?Dﬁ‘M"Iiﬂ%ﬂﬂO AW th.ﬁuusuf lﬂ(lﬁﬂﬂ‘lﬂ]l; wimay InsAnn 0-2926-

o ¢
9749 uazINIAWNIDND 0850645224 1IANT NI

....................................... Auuven FUN e
........................................... )

....................................... W FUR e
bt bbb e bl B e )

....................................... Ao F) TS OO
.......................................... )

Qe
AL HD
(. l:]
Version 2 '
o i"q'|l] g af
L 4004



APPENDIX E

90



, 91
s¥a I -
~.a - o
;7 RO - I WNSANSIY
< a ¥ s ] [T a e
uyuvlesumsfanseanqudegiatis mlnsansidy
ToyazvInguiaL
ANUNIHENTE 9 Tan WY Mo
Tundauiliia " / “ / “ || ||
o A A o )
Fui ifou WNBANI 1Y
A il
3 A = ¥ A
et R RTIORS . \ T UTOUTOY cecvvrerronoreesmensrsensnensasns e sssssssssio
T SN T SN
a
i, EECER NSRS ROROUNES T ./ /) %), RO, R
1. Yoyamr hldmisumsianses iy 1y

L. #A301Y 18-25 1)

2. Id5umsTedvningauSunndiniueimsihalsedndousiion) gugi

o - i vy €« w o - o
onshmlsgdnfouriinlgugiin hisesndanazinu aviutlszmunla

[3%)

tuesis 1w Insanisivy

f N

v i
w A

_ansanIsnuse IRuIyas

in

6. sutlszmuninuduiiauiefanaudiia



ADMIN
Typewritten Text
91

ADMIN
Typewritten Text


e

Wi 0 2
;s 9
Ha “ H :
T 4 = :
2 1) TR YNSANTIE
1. Yoyam WawmTumsAanieyao) iy 1y

= o ar ] L - [ . w o U
7. Dsnszdrauyu Tsaiaen anuauladiage wmanu wilau la

2
U UAE ATSINIZD VNS

8. Ilsza@msuismmuilegiiuvionayuins

¥

lylsaseyindiuondszania

9. ldsumsiidavesiossteion 11

A o a g9 P
10. AuLIBANDADA fz‘]_!uﬁ'i 1"ﬂﬁ'ﬁlﬂ°ﬂﬂﬂ

1 =4 — o :ll
11. 8¢ lun1sAny13dudu

1L.useARmenuainsthalszdunsy
> & M & v o A v
1.1 Junsnvasilszsufouniaganio Juiinils

1.2 ymudeoimsihalszsiaoulusrsnala

1 =t o_ & 4':»' b 4 o
nouiidiedufou 52, 2 T4/

=t o A & ~
WUTEIUAIY  S¥Y F2 TUY/A

w =l ) 2 q.-a e
MAINSSAUAOY SN ¥/

1.3 onisthadszdufouvesvimegluszdulacaiunisamuy x Muuwduaslussauiviiulonmsila)

0 10
Titha hajuusanniiga
QA
s 8 al ‘T‘"i
D n'“z ‘;:"'
‘) 1 “\lll' (0%



ADMIN
Typewritten Text
92


i 0

o L1

1/ /]

7
L

L = T2 TR ' 17 2 (% 3 SO,
1. seiRmomrueinistascdndou(so)
- 1 3 ' ¥
1.4 s umianta (aevlduinnin 1 49)
. s » v o '
Aunuanilg N8By HANUN
v v
AU A5 19010
RaYIue) Q)T 5T N
anvuENI51In Yandianlianss hanuae
375 -« SN\, S
1.5 mudlaimsvalsesudouswnveinisla @euldunnii 1 do)
PRUINAY Houdv
AuuATYE IuATYE afsyy
& a A Yy  a
DIIURAUIANIA aauldeuiou
‘3; G L]
Huau AUAUAYTINIO 52
A
G o
s A ' M & '
1.6 Uszdufsuwoavimunainausvsely
aduauennsy Timiuaue
DRI e ot e S s
oW ==X
919105



ADMIN
Typewritten Text
93


-t

A

94

1.1

s AL

szIRmeItueInsndszdndou(@o)

1.7

o =1 o A ‘ &
E\ﬂl;lﬂ.!ﬁ:lla:’-i’f‘uENIJ'SZQ“@?)‘NLT]H?)UN 1'5

o % A ¥ 5 - B a 3 "
fFuauiluauiludou $uau.. U Fadudludududou .. Su
fuma liithadmudon  $1uau..Su #aa ludhuamdudau $1au.. S
= ot ' 5 o
Fuauiuvloa S Ju fuaaluifudes  §uau.. Ay
~ 4 = o ] [
anduiluves $1uau. s liithudes  $wau.Au
-
DU T ocvomemsmnsicsions il bR
1. Ysziafmiueinistadssdudon(ms) Tily 1y
] = a o o o A =
1.8 namuiilszdudeulasindumiiu
o ]
nAvIMIIuA
ATTU R TIATR
A
BUSG TP R A - QNG K AR
1.9 vilgfneunieiuaziuru (aounaiaiu)
3 1HY RS (AU
3 ¥ » 1 "
1auNI 3 1IN BHULN HAUYIUT
1NN 3 KU BAYDN AW
Qs
31911
5 B | | | L Y
tlbodN VI
CE
21 Y. 7554


ADMIN
Typewritten Text
94


nh 0 " 0‘" 5

-1

LI/ ]

wr A = o~
N s sl [£71 5 ¥ (e — YINERANINY

95

1. dsziammnueimisthalszsufew(sia)

.10 Miuiinsaasnsialszdnfousils

w Ed A
svdsemuiiie ILYFOU

W

g
Usgami¥ouddnsziiiniou

wInannIN1slIn

QLA
a0l az

plTL 1LI9
Ul FOaN YV



ADMIN
Typewritten Text
95


APPENDIX F

96



[ 11

/

[T T

P v, B s WNEANTIY oo
o = 3 o Qs
wuuiiunndeyaeiaaiinslnsinisive
LiszTaRganueimsiailszeuaou
@ o A ar £ -
1.1 Tuusnualsed Ao unsIqaiig WAL ...
] p--1 3 “~ 1
1.2 inusiemsihaydseinaoulugisnaila
1 = o P | r:/ o
noutiszduaoy ¥y ¥ I/
=1 o - ul.l @
YugilsEinaoy Y. ¥ 1w v
(- ° = u'w o
AOATYTEIUADY, T2 ¥ lueAu

1.3 omsthadsedidouvesmuegluszaula@aitaioanne x unuduasslusgduiviniionmsihe)

hitha

10

thaguusanniga



ADMIN
Typewritten Text
97


_—

——

NN N
L i i Y O I

N O I I

L) =3 E-~} L7
. v | T WABANIIY oo,
1. Usziamendueimsihalszduaeuce)
o VA Vv ' o o
1.4 aumiania (@evlduinna 1 99)
s "o vy ¥ & i
auvvanilae N0y Wavn
3/ ]
Aua AT 19N1Y
WAIATHIBY G IR 3 T
o = o 1
anymen1siin 1havaaania 1raming
4
T 2 N I

[} «t o A 1 Y q uy ' s/
1.5 MulioimsiaatlssiuAousuduoimila (moulauinai | 4e)

pauINAY

Foufsve Judsuy

I’ =
BITUNHIANIA
Huay

A
Tl L

o_ M t o =
1.6 ﬂixﬂ?Lﬂ@'ﬁi“\J@Q‘ﬂ?L‘1J1ﬂ1£']kﬁllﬂﬁ'jﬂ111

Al uasoRNHoY

B BAY. il

Vioudy

1afsye

adu'ldoniou



ADMIN
Typewritten Text
98


Y
il

99
o o]

l|

LI

L]

svia
]
a1t e e 8 e GLAT

o4
v YMBANT Y

[ ° = | []
1. YszInmanueimstndszdunenne)

o P= - <% ' v
1.7 anpuziazaveslsziuaauiusga 15

Auaaduamiludeu .. T

fuadlundvamiudou S5

Fuaailuvoq I, 7Y
anantluvos UM

P

auaaluithuvea

gam lutuves

UIN..... U

3. U

1. YszTamneanueimsiailszsuaeu@e)

i -~ ° -~ o o -1
1.8 nammm|smuﬁammzuﬂaumuu

NALHIIUATY

A g
AAUMM YU

" vy Y A o
1.9 muhwmummuazmmu (OUNATIIU)

e | T O ST, T e RO e5eh

3 WY

P 1 [}
UDUNI 3 LKW

WINAIN 3 LY

AU

CIATRIRE

AU

Taily 1y
[ |
LUAUN
don HHUHUA
Lo VI
L":
ms HHUYU



ADMIN
Typewritten Text
99


pu—

100

¥
o T

2.7 A¥UUIANY

sHa |[ -
1 i [ [
S 1V07 IO [~ 1.1V S WNBANTIY e,
1. sz Tamesueimsialszs unsu(@e)
.10 muldinmsasonisihalszsudousials
a 3/ f.i
sudsemueguniing FEAMOT s uisssamismsavinmigsisin
Yszamihdeudanszahindou
wIRan0INIsYIa
-
DU Y. L s imie Dk rconcssncmssessasecs
2. MIATINTYYIUTN
2.1 QuHYil Ir DI ATy e
2.2 N5 Jl IEL AT YU
2.3 asmsvwla IL AN
2.4 anuaulana —I[ “ / “ " fiaawaiilson
2.5 WIMUN ": §IL Alansy
Qe
2.6 4GS |L l audnes 5171 L)
L L ‘_'_: J " W
n { il o e}
/_- ll_ J :! !



ADMIN
Typewritten Text
100


;%

A

B

¥, A

B

I
w

1
—

4
| -

Y
Hiun

N E3 B3

101

]

|

r

[ 11

@ =i
IHN...........

reereeeeens WNBANTYY

3. MIATININMBMUZUY

1udn@

3.1anyuzna

3.2 HINIA

3.4 lunih

3isan

364

3.7 N

3.8 1n/mo

39A0

3.10 llon

3.11 viale

—

SEY IUNA. s

sey hiln@

% 1 =Y
TN, etz

SEY UG e

sz lilnd

SADTRIMIR o i s

(LT

sey lindng

T TN,

SRR ol o

5P IUNA. e, 2

se hitnd......... 5.4 ... 0n5

B o
i B
lJ 4 -/



ADMIN
Typewritten Text
101


I

102

avg 0

I 1-CI T

111

17, SRR T . T AT YWNBANSIY oo
] 1 1 E=3 a
3. MIASIVTNMBMINSZVU(AE THUnd na
3.13 Ly SEYTHUNR.
3.14 91 S THb 1 R S o R
4. msasromaviealfiems | ‘hidnd Unf
Hematology
4.1 Blood groupABO............
4.2 CBC L LT T e
4.3 WBC SEYTUUNA oo
Blood chemistry
4.4 Blurea nitrogen (BUN) ‘531411]1Jﬂ§ ....................................................
- P g v =
4.5 Creatinine 381 LR S
Liver funtion
-~ k o =
4.6 AST (SGOT) | BB BAING.. .. cniisremenmsstametisss
4.7 ALT (SGPT) l:l o T L T
4.8 Alkaline Phosphatase, total | ix‘uuliiﬂﬂa ...................................................
49 UA. l:l I LA TR TAT
W7 =
~aq] 91
oJ :; ad Vi
G
Z 1 N, 255



ADMIN
Typewritten Text
102


nin 0 0 " 7

[ [ F1-[ 11
T/ T V] e

o = = )
£1 VX OSRRUSRNOIRN -1 0TSO 7 | (11 111 3 ' S
wamsnszamanesdfiams | lilod Unf
Hematology
1 Blood groupABO................
2 CBC |I TR L0 T R I SN S,
# 2
3.WBC 2 TR ET 1 NS e VL. ST

Blood chemistry

4. Bl.urea nitrogen (BUN) E E T S U211 OO

5.Creatinine isuﬂ‘ijﬂﬂa ....................................................

Liver funtion

6. AST (SGOT) EABAIBA.....ooacnsinsimmsnsstiomsarsassassssinsne

“ i |

7. ALT (SGPT) E W|: FEMOMURR. ... ctoomsrssceomssmsiosseessogmessiansasssioni
g o
[ 9 =

8. Alkaline Phosphatase,total ﬁﬁthana

9.UA. SEM IR b s

‘\)M’-\

1“}](‘] ]
;;'!I]J/

N 1 ||I 3 .8

LY, O


ADMIN
Typewritten Text
103


104

wishuLIERENNEYL WLIRY,
7e=¢ MU 12 ol 0
1A 3
, JIb IO
370
(WL[LELULRIMLAUMLZ L DEWHBIFITITA X BLRIKDBEUILUDY) W] MY2LM] BBHLUNGRNBYILLEMIWL[LLLULE 2
PG/ G e fia NBWILLIL[INYN
PG/ hae MBYILLE[ULTI
T [ A | AL HEBYILLRE[TRAGU
W LSLINEMMBYILEZL[TYOLELULBRML |
REYILLALLULLELULBTIULRUIBLITISLUMLRS]L
:3@55sa@,naarwzrsspmvwc:zrmras.rrawc;ree@y
»l e " - o ~ 0]
seassdusessanssanapsnnepg Ay e~ P P g nﬁ sesssassapsreIRaansay A PO T —————— sEsascsssnannany J J—(@“
WML newy WILRLAWEILNROILLAS] ML/ neyy WREUSINENBYILLZE]L

RUREMUNBENBYILLAEIWL[IBLLRMN | YEENYRLIMENT LUEM|ZBRE[LYUNLLILBLENEUYEITRAIMNBELILAUZLLUNSY]

SURISLBLENBRUL[UTEITLL YRS LUA MR



ADMIN
Typewritten Text
104


105

NBLILEYITIY wrnuburureeLe
ARLYYL[L SRPNIY IRLPNBL
RPINGY RYMINGE

(8 | LLUULMY]MBW)W| LLULBMURLENE

YILLZE[TWO[TELULBIINLA'E

YLMLSLURTURUY 2'2

R e ar e s S paaavas Lol o smsnin wrn e givib ety 2 ~e —.u.ﬁu,w
PUAKWL[L BLUTUL[T/UTIOL L
....................... M r:w LemL/An
BLUBLENLL Lt

LRAIGH REHNEU

GOLIUDAATILY L2

ABYILLZE[LSLLELULBMULRUIBL[INEISLUBL AL

MEWILYAS[UIL[IBL[LHN] ULENYRLAMYI MUBM]ABIS[LUUBELEIBLIBYILLEHAISHSUERE[LLRAUYSELUNSY]

......................:..I.sﬁm\
[l

BUIILBLEIELUCINYIRLLYMYREN IR UKANRRY

”~


ADMIN
Typewritten Text
105


106

LIRS

= CLWMRHIPLY

$]PLRGBUNMBYILLILIRILALYL G

....................................................... wﬂ“ _.n;_.@-

METTUROALY M LOYY AL IUNLY PBMNILBUY
MG MLALE DEMIIRI NNy | MG TLILY DEMHIINONY

MG MEHLY NGYRRGRTI LBYY MY MGRLY RBYRTRYAN Moy
MY RUALE RBYRINEHMLOYY MY ALALY RBYUN[IIRSAINGNY

ﬂ_vrm.w@3m..dﬁ@.—marw\nh_.;@?mﬁﬁﬁuaﬁcm. 14

REYILLZL[LUL[IELULBMULRUIBL[LLLISLULLSE(L

3@@?%nw?@n?moﬁ‘w3ﬂsm@$¢ LA MIgTIY @lﬁnm\nm?r&m PELELIERMR manr\?&an UHBNSUBRE[ILRUKELUBSY]

SURBLBLEIGLUL[IMEINLEUILYZEMIEIZL[LUANIR Y

()

g € U


ADMIN
Typewritten Text
106


107

[
"

JgsLpenmsiennuisuneunirlsgifruniuuisyrisienbnenenay

.‘.ﬁ ........................................ :Hh _ij
D ..ﬁ P A
m__\lm | 1 ‘ “.. ru..“ .................................. Vﬂrw\rjrm.&_lrﬂh :\W&jm C@jﬁj@\fm
=70
npe), PRUAMBLELAMEN
+ n L
UL MBLING BMINGY WBLBY
NRYILEY| MY nINYRRIUL

(01 UNBYINY P UNBYILBNLUIE[IMEW]ELUULLEMHIIEN) LRMLY]ELUULLISHIRYINLELLULE

LRI LI fiNn € LbUULH
L BUITHNY MM € LLURGH
LR DU NN €

O

(MOPLBUNBI) TN USPRORILNGLELI LA "9

NEYILLREMBL[IELULE _.ﬁkoﬂm._mc—_._._.ww;hrc Wos

NEYILLRE[Y oﬁmﬁﬁﬁm NniYLeNYRLIMIE] _._wc@?rﬁn Ry &erq@Evmw;r\__ﬁGzn@: BNSUERS[ILRUKELUY b&Y]

SUNBLBLEIELUL[ULLINLLYMYRENNIZE[MAN RN

b Lnu


ADMIN
Typewritten Text
107


APPENDIX G



SF-36 QUESTIONNAIRE 108

Name: Ref. Dr: Date:

ID#: Age: Gender: M/ F

Please answer the 36 questions of the Health Survey completely, honestly, and without interruptions.

GENERAL HEALTH:
In general, would you say your health is: B
.. Excellent ..Very Good ..Good .Fair ..Poor

Compared to one year ago, how would you rate your health in general now?
; Much better now than one year ago

;Somewhat better now than one year ago

;About the same

;Somewhat worse now than one year ago

;Much worse than one year ago

LIMITATIONS OF ACTIVITIES:
The following items are about activities you might do during a typical day. Does your health now limit you in these
activities? If so, how much?

Vigorous activities, such as running, lifting heavy objects, participating in strenuous sports.
.Yes, Limited a lot . Yes, Limited a Little —.No, Not Limited at all

Moderate activities, such as moving a table, pushing a vacuum cleaner, bowling, or playing golf
_.Yes, Limited a Lot . Yes, Limited a Little _.No, Not Limited at all

Lifting or carrying groceries - B
. Yes, Limited a Lot ._.Yes, Limited a Little .No, Not Limited at all

Climbing several flights of stairs B
_.Yes, Limited a Lot _.Yes, Limited a Little .No, Not Limited at all

Climbing one flight of stairs - B
_.Yes, Limited a Lot . Yes, Limited a Little _.No, Not Limited at all

Bending, kneeling, or stooping - -
. Yes, Limited a Lot ._.Yes, Limited a Little .No, Not Limited at all

Walking more than a mile - B
_.Yes, Limited a Lot _.Yes, Limited a Little .No, Not Limited at all

Walking several blocks - B
_.Yes, Limited a Lot . Yes, Limited a Little _.No, Not Limited at all

Walking one block - B
_.Yes, Limited a Lot _.Yes, Limited a Little .No, Not Limited at all
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Bathing or dressing yourself - -
__Yes, Limited a Lot __Yes, Limited a Little __No, Not Limited at all 109

PHYSICAL HEALTH PROBLEMS:
During the past 4 weeks, have you had any of the following problems with your work or other regular daily activities as
a result of your physical health?

Cut down the amount of time you spent on work or other activities
. Yes —.No

Accomplished less than you would like
.Yes —.No

Were limited in the kind of work or other activities
—.Yes —.No

Had difficulty performing the work or other activities (for example, it took extra effort)
_.Yes —No

EMOTIONAL HEALTH PROBLEMS:
During the past 4 weeks, have you had any of the following problems with your work or other regular daily activities as
a result of any emotional problems (such as feeling depressed or anxious)?

Cut down the amount of time you spent on work or other activities
.Yes —.No

Accomplished less than you would like
—.Yes —.No

Didn't do work or other activities as carefully as usual
_.Yes —.No

SOCIAL ACTIVITIES:
Emotional problems interfered with your normal social activities with family, friends, neighbors, or groups?

; Not at all ; Slightly ; Moderately ; Severe ; Very Severe

PAIN:
How much bodily pain have you had during the past 4 weeks?

;None ;Very Mild ;Mild ;Moderate ;Severe ;Very Severe

During the past 4 weeks, how much did pain interfere with your normal work (including both work outside the
home and housework)?

__Not at all A little bit __Moderately __Quite a bit __Extremely
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ENERGY AND EMOTIONS:
These questions are about how you feel and how things have been with you during the last 4 weeks. For each 110
question, please give the answer that comes closest to the way you have been feeling.

Did you feel full of pep?
_.All of the time

:Most of the time

A good Bit of the Time
:Some of the time

_ Alittle bit of the time
:None of the Time

Have you been a very nervous person?
.All of the time

:Most of the time

A good Bit of the Time

:Some of the time

_ Alittle bit of the time

:None of the Time

Have you felt so down in the dumps that nothing could cheer you up?
_.All of the time

:Most of the time

A good Bit of the Time
:Some of the time
_Alittle bit of the time
:None of the Time

Have you felt calm and peaceful ?
.All of the time

:Most of the time

A good Bit of the Time

:Some of the time

_Alittle bit of the time

:None of the Time

Did you have a lot of energy?
.All of the time

:Most of the time

A good Bit of the Time
:Some of the time

_Alittle bit of the time

: None of the Time
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Have you felt downhearted and blue?
_All of the time

._.Most of the time

A good Bit of the Time
;Some of the time
_Alittle bit of the time
;None of the Time

111

Did you feel worn out?
.All of the time

;Most of the time

A good Bit of the Time
;Some of the time

_ Alittle bit of the time
;None of the Time

Have you been a happy person?
—All of the time

._.Most of the time

A good Bit of the Time
;Some of the time
_Alittle bit of the time
;None of the Time

Did you feel tired?

.All of the time

;Most of the time

A good Bit of the Time
;Some of the time

_ Alittle bit of the time
;None of the Time

SOCIAL ACTIVITIES:
During the past 4 weeks, how much of the time has your physical health or emotional problems interfered with
your social activities (like visiting with friends, relatives, etc.)?

Al of the time
;Most of the time
;Some of the time
_Alittle bit of the time
;None of the Time
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GENERAL HEALTH:
How true or false is each of the following statements for you? 112

| seem to get sick a little easier than other people B -
..Definitely true .Mostly true ..Don't know ..Mostly false ..Definitely false

| am as healthy as anybody | know B B -
._.Definitely true .Mostly true ..Don't know ..Mostly false ._.Definitely false

| expect my health to get worse B B -
..Definitely true .Mostly true ..Don't know ..Mostly false ..Definitely false

My health is excellent - - -
.Definitely true —.Mostly true .Don't know ..Mostly false ..Definitely false
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Education
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113
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