Editorial

Good Manufacturing Practice- Be prepared for Product Recall
On 23 May 2011,
the Food and Drug
Administration
(FDA) in Taiwan
announced that
a plasticiser di
(2-ethylhexyl
phthalate(DEHP)
was found to have
been abused in 16
drinks. Subsequently, more foods were found
to contain DEHP as well as other plasticisers,
including DINP and DBP.(1) The cause of the
contamination stems from the illicit use of
clouding agents containing the incriminated
plasticisers. These clouding agents were
formulated by 2 manufacturers using the
plasticisers to reduce cost and increase
stability. The Taiwan FDA considered that
the clouding agents might have been
used in 5 major food types, namely sports
drinks, juice drinks, tea beverages, fruit jam/
syrup and fruit jelly and powder and tablet
supplement. The Taiwan FDA formally
announced “Principle to manage the foods
contaminated with plasticizers” on May 28
for the purpose of recovering the market
order as soon as possible. It requested
all the manufacturers and vendors of the 5
major food categories to be self-controlled
and provide safety evidences for the food
products on the shelves. For those that can
not comply with the request, they are not
allowed to sell.
Plasticisers are commonly used in
certain types of plastic products, including
food packing materials, blood storage
bags and intravenous delivery systems
to produce flexibility. Food may contain
low levels of these plasticisers due to
migration from the packaging materials
but they should not be added to food in
any quantity. The acute oral toxicities of
DEHP, DINP and DBP are low. Long term
exposure to DEHP is found to affect the
liver and kidney as well as the reproduction
and development of experimental animals.
DEHP is classified as possibly carcinogenic
to humans. In comparison, DINP has lower
toxicity. Chronic large dose exposure to
DBP was found to affect the reproduction
and development and cause birth defect in
experimental animals. On 29 July 2011, the
Taiwan FDA announced that under the crossdepartmental cooperation among the health
department and all the related organizations,
all of the foods with contaminated
plasticisers have been removed from the
shelves. Most of the removed products
have been destroyed completely except
those temporarily detained for judicial
process of investigations. It appeared that
the plasticisers contaminations are now
under control.(2)

In Hong Kong, the Centre for Food
Safety has maintained contact with the
Taiwan FDA and promptly alerted the trade
and implemented sales checks for local
availability when any affected products were
found to have entered Hong Kong. The
HK DH also alerted the trade to check on
possible contaminations of the raw materials
used in manufacturing of the drugs. As
a result, 5 registered pharmaceutical
products imported from Taiwan and 5
other products manufactured locally as
well as the Augmentin powder for syrup
(156mg/5ml, 457mg/5ml) manufactured by
Glaxo SmithKline Limited in France and the
375mg, 625mg and 1 g tablets manufactured
by Glaxo SmithKline Limited in UK were also
recalled from the market.(3) From time to
time, it may be necessary for food products
and pharmaceutical products to be recalled
from the market. The reason could be due to
wrong labeling, failure of the product to meet
the specifications and/or contamination of
the products. It is therefore imperative that
the manufacturers, importers, distributors
have a recall procedure such that in the event
of a recall, the operations are effectively and
efficiently carried out. The Pharmaceutical
Service of Hong Kong Department of Health
has issued a new recall guideline in May
2011 to assist the trade to formulate its own
recall procedure. The guidelines can be
found in the website: www.psdh.gov.hk.
According to GSK’s in-house search,
the source of the plasticisers was possibly
abrasion of the polyvinyl chloride (PVC)
plastic tubing used to transfer powder and
granules during tablet production in the
manufacturing plant in the UK. In view
of this reported quality defect, the DH
ordered extension of the recall to cover all
Augmentin tablet formulations manufactured
in UK. This report shows the importance of
preventive maintenance of equipment used
in manufacturing of food and pharmaceutical
products. Pharmacists working in the
manufacturing sector may have to take a
good look at the preventive maintenance
plan in their factory.
Negotiation is an ongoing process
in our daily lives. Donald Chong and Alan
Ng wrote on page 50 to 55 about the
importance of negotiation for pharmacists in
their daily practice and its impact to patient
treatment outcomes. They share their
insight on various principles and techniques
to perform better in a negotiation.(4)
Peng Xiaofang and Cheung Hon-Yeung
wrote about the functions of Docosahexanoic
Acid (DHA) in Biological Membrane on page
56 to 60. DHA is an essential factor in retina
and brain development, especially for infants
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and children. Numerous epidemiological
and interventional trials have also
demonstrated preventive effects of DHA on
cardiovascular diseases and Alzheimer’s
disease. In addition, DHA is found to exert
antidiabetes and anticancer effects. The
article also discuss about the source of DHA
from fish oil and microalgae oil. Considering
the safety and substainability issues towards
fish oil, more attention has shifted to the
more expensive microalgae oil.(5)
Lai, Oi-Lun Ellen gave an overall
view on Urinary Tract Infection and the
drugs used for treatment from page 61
to 67. With the view of encouraging more
pharmacy students to attend international
conferences so as to broaden their outlook,
the Pharmaceutical Society of Hong Kong
sponsored some pharmacy students from
CUHK and HKU to attend the Forbidden
City Conference in Beijing from 27 to 31 May
2011. The students reported their experience
on attending the Forbidden City Conference
on page 83 to 86. It is encouraging to know
that the Society of Hospital Pharmacist has
expanded the health promotion and drug
talk to the public by using a movable van
sponsored by Merck Sharpe & Dohme as
reported on page 87.
Baibado & Cheung reported on page
70 to 81 the neuropsychiatric properties of
the root extract of Valerian. Valerian extract
is traditionally used to relieve muscles
spasms, to treat insomnia, hysteria, nervous
tension, fatigue and menstrual cramps.
Chemical analysis and clinical experiments
confirm the sedative compounds present
mainly in the alcoholic extracts made from
the fresh roots of Valeriana officinalis.
Scientific studies on the effects of the active
chemical components reveal that moderate
doses of valerenic acid, valepotriates and
other flavonoids derived from the valerian
root promote relaxation of the Central
Nervous System (CNS) to reduce over
active behaviours that include occasional
nervousness, nervous tension, anxiety and
panic attacks.(6)
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News & Short Communications

Alert on Use of Quinine Sulphate Products for Nocturnal
Leg Cramps
Date: April 6, 2011
The Department of Health (DH)
today (April 6) advised healthcare
professionals and the public not to use

pharmaceutical products containing
quinine sulphate for the management of
leg cramps because of possible serious

and sometimes fatal adverse reactions.
Source: www.chp.gov.hk

Concerted Efforts to Combat Antimicrobial Resistance
Date: April 7, 2011
The Department of Health (DH) called
on healthcare professionals and the
general public to work together on the
safe use of antibiotics to combat drug
resistance. The call echoed World
Health Organisation (WHO)’s initiative
to combat antimicrobial resistance,

which is the theme of World Health Day
(WHD) this year. Addressing a ceremony
to celebrate WHD, the Secretary for
Food and Health, Dr York Chow, said
that our work has been implemented
with regard to the local context, while
adopting multi-modal implementation

strategies as advocated by WHO. The
four main strategic directions adopted
in Hong Kong in combating antibiotic
resistance are Surveillance, Careful
use of antibiotics, Infection control and
Community Engagement.
Source: www.chp.gov.hk

Recall of Mercury-tainted Proprietary Chinese Medicine
Date: May 7, 2011
The wholesaler of a proprietary
Chinese medicine (pCm) was ordered
by Department of Health to recall
41 boxes of [Hua Tuo Brand] Youzhi
Baoying Dan (Registration no.: HKP10296) as it has been found to contain

excessive mercury. The action is
called for after a surveillance sample
from the above batch obtained by DH
inspectors from the market is found
by the Government Laboratory to
contain about two times the permitted

limit of mercury. The drug is known to
be used in children for the treatment
of
generalised
discomfort
like
restlessness at night or fever.
Source: Ming Pao

Recall of Pharmaceutical Products Related to the Di-(2ethylhexyl) Phthalate (DEHP) Incident
Date: June 1, 2011
A registered pharmaceutical product
imported from Taiwan and five
pharmaceutical products manufactured

locally were ordered to withdraw from
the market after the accident of Di
(2-ethylhexyl) phthalate (DEHP) found

in many pharmaceutical
products in Taiwan.

and

food

Source: www.chp.gov.hk

The Prevention and Control of Disease Ordinance (Cap. 599)
Has Been Amended after the Outbreak of A Hemolytic Strain
of Escherichia coli in Germany
Date: June 10, 2011
In view of the outbreak of a deadly E.
coli which cost 18 lives in German, the
Hong Kong Government has amended
the Prevention and Control of Disease
Ordinance (Cap. 599) to include

Shiga toxin-producing Escherichia
coli (STEC) infection as one of the
statutory notifiable diseases. The new
requirement on notification will cover
not only the existing E. coli O157:H7
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strain, the most common strain
detected in Hong Kong, but also E. coli
O104:H4 on cases of STEC infection.
Source: http://www.chp.gov.hk/ceno.

Suspected Poisoning due to Tropane Alkaloids Tainted
Chinese Medicinal Herb
Date: June 18, 2011
Clinic records showed that some 150
clients were probably prescribed with
a contaminated Chinese medicinal
herb Rhizoma Atractylodis since
May 23. A spokesman from DH
explained that the finding was made
after the Department investigates

into a notification from the Hospital
Authority of a suspected case of
Chinese herbal medicine poisoning.
The patient was a 50-year-old woman
who had taken a self-prepared herbal
decoction, with the herbs obtained
from the above CMP for easing of her

perimenopausal symptoms. Analysis
by the Government Laboratory on
samples of Rhizoma Atractylodis
obtained from the clinic confirmed
contamination by tropane alkaloids.
Source: www.chp.gov.hk

Scientific Committee’s Recommendations on Influenza
Vaccination for 2011/12 Season
Date: June 21, 2011
Given serious influenza infection can
occur even in healthy individuals and
influenza vaccines are safe and effective,
a Scientific Committee on Vaccine
Preventable Diseases (SC) under the
Centre for Health Protection (CHP) of the
DH has made updated recommendations
on the use of seasonal influenza

vaccine for the coming influenza season
(2011/12). The recommendations are
made based on updated scientific
observations in the 2010/11 winter
influenza season. Nine priority target
groups have been recommended by
the Committee for seasonal influenza
vaccination in the 2011/12 season. The

Government Vaccination Programme
(GVP)
and
Vaccination
Subsidy
Scheme (VSS) 2011/12 will continue to
provide free and subsidized vaccination
respectively to the same target groups as
last year.
Source: www.chp.gov.hk

Action Plan to Promote Healthy Diet and Physical Activity
Participation in Hong Kong
Date: June 22, 2011
In response to a call made in the
Government’s strategic framework
document
“Promoting
Health
in
Hong Kong: A Strategic Framework
for Prevention and Control of Non-

communicable Diseases” published
in 2008, a Working Group on Diet and
Physical Activity has disclosed their
study and made suggestions for Hong
Kong citizens to adopt healthy lifestyle

habits as early as possible so that the
risk of contracting non-communicable
diseases during adulthood and beyond
could be lowered.
Source: www.chp.gov.hk

Woman Arrested for Allegedly Selling Slimming Products
with Undeclared and Banned Drug Ingredients
Date: June 24, 2011
An 18-year-old woman was today (June
24) arrested in a joint operation by the
Police and the Department of Health (DH)
as part of their follow-up investigation

into the sale of 2 slimming products, “8
Slimming Effects – All in One（青春少
女型）” and “8 Slimming Effects – All in
One（貴夫人型）”, which were earlier
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found to contain undeclared and banned
drug ingredients that may cause serious
side effects.
Source: www.chp.gov.hk

Pharmacy Education & Practice

The Art of Fine-tuning Communication – Negotiation Skills
for Pharmacists
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SAR, China
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ABSTRACT
Negotiation is an everyday practice
for every individual, and pharmacists
are of no exception. This article will
focus on discussing the ways and
skills to improve communication in
negotiation. The article also aims
at innovative ideas to enhance
communication, and discuss on
the significance of negotiation to
pharmacy practice and its impact to
patient treatment outcomes.

In this article, we will first explore
the definition of negotiation. Then we
will look into details about the elements
affecting negotiation. By understanding
the counterpart, one can then choose
suitable languages of negotiation.
The article will also focus on different
negotiation strategies. Finally, there will
be a discussion on the importance of
win-win outcome, which is the reason
why we negotiate.

Since different individuals have their
own characters and styles, negotiation
can be a cross-cultural activity.
Individuals have personality differences
in terms of communication style and
experience, organizational backgrounds,
family backgrounds or any other factors
that may influence communication and
conflict management. These personal
inclinations can affect negotiation, which
may eventually affect the final result of
negotiation.

WHAT IS NEGOTIATION?
Keywords: negotiation, communication,
pharmacist skills, continuing education.

INTRODUCTION

To

solve a dispute, we may choose
different approaches. One may choose
to avoid, to confront or to solve by
multiple tries. These methods of
resolution generally cannot provide the
best solution for the dispute, instead,
we may negotiate. Negotiation plays an
important role in our daily lives, whether
it is for business or personal situations.
It is a dynamic process whereby two
or more parties seek an agreement to
establish what each shall give or take,
to perform or receive in dealing with the
transaction. The purpose of negotiation
is to establish a point where convergent
and divergent interests are kept for the
involved parties.(1)

As pharmacists, negotiation occurs
with patients on drug therapies and
suggestions; with doctors on therapeutic
drug choices and business negotiations
are our everyday jobs. The success
of negotiation is often not a matter of
chance, but the result of good planning
and specialized skills. Negotiation skills
can sometimes be inborn, but mostly it
has to be learned. Equipping ourselves
with these skills can help to optimize
working efficiency and help to best
allocate resources.

ELEMENTS AFFECTING NEGOTIATION
Negotiation is a process of ‘bargaining’
on a common issue, which means that
the negotiation process is a diametrical
competition between the involved
parties. Negotiation is divided into two
types: positional negotiation and principle
negotiation. Positional negotiation refers
to the fact that each party begins with an
extreme position for own interests with
little regard to the other party; generally
the involved parties will not come to an
agreement. While principle negotiation
focuses on interest, which means the
involved parties bargain to seek for
mutually beneficial solutions to a shared
problem. Principle negotiation is the
focus of this article and will be discussed
here.
‘Principle negotiation’ may be further
divided into two types: ‘distribution
bargaining’ and ‘integrated bargaining’.(1)
‘Distribution bargaining’ is a fixed-sum
negotiation where the involved parties
share a fixed quantity of the ‘negotiation
pie’; the pie may be divided equally or
it may not. ‘Integrated bargaining’, on
the other hand, is where both parties
may win or lose on some points, and
the size of ‘pie’ may change during the
negotiation process. Some people would
like to describe the resulting parties as a
‘loser’ or a ‘winner’. However, in principle
negotiation, these terms are relative and
the ‘winner’ simply means the one who
get closer to his or her initial objectives.
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Negotiation can start as soon as one
select an issue and start selling or dealing
with the opposing party. Before one
actually gets started with the negotiation,
it is suggested to estimate and validate
the negotiation goal and plan for what
agreements or disagreements may be
best acceptable. There are different
models describing the elements affecting
negotiation, one of these systems is
described by the acronym ICON, which
includes four basic components: (2)
1. Interests – the subjective needs,
concerns and desires of the involved
parties;
2. Criteria – objective standards to filter
and judge which option is the best;
3. Options – are the possible solutions
which shared or conflicting interests
are satisfied;
4. No-Agreement – what the parties
will do if they cannot come to any
agreement.
These four basic elements are
the essential considerations before
negotiation actually starts. Without these
elements, the negotiation cannot have a
solid foundation to proceed.
Additionally, in order to have a
smooth negotiation process, other
variables need to be determined.
Three key factors of negotiation will be

discussed, namely ‘value’, ‘power’ and
‘time’.
Value
It is believed that thinking simultaneously
on creating value and claiming one’s
interest is critical to achieve any winwin results. This affects how both sides
behave and in turn affects results of
negotiation. Those overestimate the
value of their offers may behave in a way
that makes impasse more likely. On the
other hand, those who underestimate
the value of their offer tend to move too
quickly and give up value to the other
side. Therefore, understanding our offer
and the corresponding outcome is critical
in making a fair negotiation.(3)
Here is a practical example. Assume
a hospital pharmacist wants to find
out whether dispensing errors can be
minimized by hiring more staffs to reduce
the workload of other colleagues. He/she
may request to increase the manpower
in the pharmacy. The decision maker
may have different considerations to
determine the ‘value’ of hiring new staff:
• How much will it cost to increase
the manpower?
• How will the service quality be
affected?
• To what extent will the dispensing
accuracy be improved?
• Will this be beneficial on a longterm or a short-term basis?
Therefore, we can see that every
individual has different considerations
and priorities that can affect the
bargaining result. We should strive for
a balance in terms of different ‘values’.
Since every negotiator has his upper and
lower limits for interests gained rather
than a fixed sum, a zone of offering that
may result in an agreement should be
determined. It ensures more flexibility
and can maximize the benefits gained.
Power
‘Power’ is referred to the ability to
influence people or situation. Power can
come from multiple sources of values
and characteristics including:(1),(3)
1. Position – the formal position of the
negotiator in an organization, a higher
position indicates more influences to
decision making;
2. Knowledge – negotiators with more
information and knowledge can more
likely affect the result of negotiation;
3. Relationship – the scope of
cooperation depends on personal
relationship; the more trustworthy
individuals hold more power;
4. Rewards and punishment – the one

with greater ability to reward or punish
holds more power;
5. Lack of interest – the side less
interested in what is being negotiated
holds more power, which implies that
one should not let others know how
important the negotiation means to
the person;
6. Gender – dealing with opposite sex
can confer power;
7. Personal power – refers to passion
and confidence. Higher self-esteem
also makes one feel to have various
options when the negotiation fails.
Using the above example in hiring a
new staff for pharmacy, we know that the
department manager of the pharmacy
holds more power in decision making.
Since the decision maker holds a higher
position and may lack interest in this topic,
he/she can end the negotiation using his
absolute power. On the other hand, if the
pharmacist has much personal power
and good relationship with his/her boss,
then he/she may be able to convince the
boss with his knowledge and arguments.
Power can be real or apparent,
which means that when one is able to
make the other believe he/she has more
power, then consequently, he/she has
more influences on the final result. How
much power one actually acquires can
only be confirmed by testing the reality;
therefore we should not underestimate
our influence.

Elements that can influence a
negotiation can vary in different cases.
As illustrated above, ‘interest’, ‘value’,
‘power’ and ‘time’ form the basis of
negotiation. By understanding these
influencing factors, we can better prepare
ourselves.

UNDERSTANDING YOUR
COUNTERPARTS
Negotiation is important especially
when there is no structure to rely on for
resolving a problem. It is not concerned
with trying to reach a compromise but
to obtain the best possible result for
parties involved. Before this can be
achieved, a good understanding of your
counterpart can make communication
more effective.(7)
Maslow’s Hierarchy of Needs
Everyone has needs, starting with basic
elements essential to life to more spiritual
satisfaction. A successful negotiation will
not only require satisfying the desires but
also the ability to make the negotiators
feel comfortable and respected. Maslow
has classified all human needs into five
categories well-known as the ‘Hierarchy
of Needs’. As illustrated in Figure 1, the
two negotiators have different extent
of needs at each level. Therefore, the
offerings to each counterpart need to be
tailor-made.(1),(8)
Needs
(from Maslow, 1954)

Time
Pareto’s Principle proposes the 80/20
rule, which means that 20% of what one
do can produce 80% of the results.(6)
Adopting this principle, Slark suggests
that 80% of the results gained from
negotiation may be agreed in the last 20%
of the time of negotiation.(5) Therefore,
understanding that time and deadlines
can favor either side; we need to know
how to avoid making unwise decisions
when the time is running short. Here are
some tips:
1. Be patient – remain levelheaded and
wait for the best moment to act;
2. Be persistent – try different strategies
for own stand-points instead of giving
up;
3. Realize deadlines can be changed
– do not panic when deadline
approaches. Realize deadline may be
changed to achieve the best outcome;
4. Know the counterpart’s timeline –
know counterpart’s timeline and hide
up own one. As the counterpart’s
deadline approaches, he/she may
feel more pressure and hence more
likely to make concessions.
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Self-actualization
Esteem
Belongingness
Safety
Basic needs
Negotiator A

Negotiator B

Figure 1. Maslow’s Hierarchy of Needs
illustrates different desires in negotiation.

People’s needs may change
from time to time. As an example, in
a pharmaceutical company, the boss
may recognize the performance of an
employee in different ways. At first,
the employee may be rewarded with
increased salary. To further recognize
his effort, he/she may be promoted;
gradually the person will build up a sense
of belonging to the company and increase
self-esteem. When time goes on, the
employee may already be satisfied
with his salary and position, then ‘selfactualization’ will play an important role.
By fulfilling the psychological desires
like self-recognition and satisfaction,
the employee may be self-motivated
to do even better. This happens to all
negotiation parties as well.
Therefore in negotiation, the parties
involved should offer a combination of

needs. Once the needs of negotiating
parties have been recognized, they will
become part of the ‘negotiating pie’.
This implies that both parties must be
able to offer sufficient objectives or
concessions that are valuable to the
other. Consequently a careful planning of
offerings should be worked out before a
negotiation actually happens.

of counterparts. It is suggested that
communication between two people
using two different representational
systems is difficult and can easily result
in irritation. Therefore, a system named
as ‘Preferred Representational System’
(PRS) mentioned in the NLP aims to
make communication more effective and
harmonized.(10-12)

Understanding
patients

The PRS model suggests that people
access their thoughts differently and this
difference corresponds to three principal
senses: seeing, hearing and feeling.
People have an unconscious preferred
way of dealing with the world; therefore
all people can be categorized into three
types: visual, auditory or kinaesthetic.
PRS manifests itself through choices of
wordings when communicating and eye
movements when thinking.

the

situation

of

In providing health care services, dealing
with difficult patients can be the most
challenging job pharmacists need to do
on a daily basis. Patients may come with
irritations and frustrations due to their
medical conditions or other sufferings.
These patients may not know what to
expect, and what medical services they
can get. The lack of power may make the
patient feel uncomfortable and they may
want to regain some control by releasing
their frustration on their health-care
providers.(9)
As an example, a community
pharmacist encounters many different
patients within one single day. However,
all of these patients come with a common
desire – to obtain help and counseling.
Those difficult patients also expect
the pharmacists to show empathy and
respect them. Due to the fact that not
all patients are willing to strictly follow
all recommendations from pharmacists,
the communication process probably
involves negotiations to find suitable
solutions and concessions on the
therapy chosen, compliance problems
and non-pharmacological interventions.
Negotiation can thus ensure optimized
individual patient care.
We can see that patients want a
‘package’ of offerings, in addition to basic
needs of medications and counseling
services, they also want spiritual
satisfaction. Therefore, interpersonal
skills and negotiation skills are critical
for dealing with patients. In particular,
it is important to act in accordance
with client’s wishes. An expression of
understanding of patients’ feelings will be
helpful in these negotiations.

By listening to people’s speech, it is
also possible to identify their PRS. For
example, the visual persons prefer to
use wordings like ‘I see how’, ‘It looks
like’. On the other hand, auditory persons
like wordings such as ‘It sounds that’, ‘I
hear how’ or ‘In harmony’. Conversely,
kinaesthetic persons may say ‘It feels
like’, ‘I can grasp’ or ‘Get in touch’.
People typically favour one sensory
modality over the others. By listening to
their words, one can switch the language
to be the same as counterparts’. This
creates a harmonized environment,
allowing cooperative agreement to be
more easily achieved.
NLP also states eye movement can
reveal meaningful cognitive patterns.
A person’s favoured representational
system can be identified by the most
frequent type of eye scanning while the
person is thinking. As shown in Figure
2, visual persons have an unfocused
or upward movement of eyes; auditory
persons have eye movements in the
midline; while kinaesthetic persons
often have eye movements below the
midline.(13, 14)

People
can
achieve
close
relationship with visual persons by
mirroring the client’s behaviour. They
will find the counterpart look familiar and
friendly. Auditory individuals prefer words
or sounds for communication, while
kinaesthetic persons prefer messages
that reflect feelings or physical actions.
NLP suggests possible hints for better
communication which makes negotiation
more effective and cooperative.(15)
The understanding and in-line
communication style is important for
friendly negotiation. NLP is a possible
tool to help negotiators achieve a good
relationship. All the skills mentioned
suggest a common goal for a better
understanding of our counterparts.
However, the methods used for
communication in negotiation can also
be challenging. In the coming section,
skills used for verbal communications will
be explored.

LANGUAGE OF NEGOTIATION
A good negotiator is usually a good
communicator. He/she is able to grasp
and process information rapidly and
effectively. Every individual has his
own negotiation style, for example, to
be competitive or cooperative, to make
accommodation or to avoid. These
personal inclinations may support
certain strategic positions better than
the others. A good negotiator should
be able to change his communication
style to play every part of negotiation
competently. Similar to the idea of NLP, if
personal preferences can be overcome,
the effectiveness of negotiation can
be enhanced. This idea is illustrated in
Figure 3.(1)
1. Intention-impact convergence
n
tio
en
int

im
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ct

n
ntio
inte

intention

imp
act

impact

2. Use of negotiation behaviour contingent on demands of situation
Visual constructed images

Visual remembered images

3. Low score of avoidance behaviour (unconscious)

Figure 3.
Negotiation style changes
according to the challenge can maximize the
impact of effort input.

Neuro-Linguistic Programming
Constructed sounds

An emerging idea to understand the
opponent can be derived from NeuroLinguistic Programming (NLP), which
was started in the 1970s. NLP states
that a person is a whole mind-body
system with consistent and patterned
connection between neurological
processes, language used and behaviors
for expression. Implementation of NLP in
negotiation may make one more easily
understand and get into the mind set

Remembered sounds

Building trust

Kinesthetic
(Feelings and bodily sensations)

Auditory Digital
(Internal dialogue)

NB.This is as you look at another person

Figure 2. Eye movement cues for PRS.
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Earning trust from our counterpart is
the first step for successful cooperative
negotiation. It is a series of actions that
builds up one’s honesty, integrity and
reliability. It is a cycle and enables a
long-term relationship establishment
(Figure 4). To earn trust, putting effort in
multiple aspects is essential:(5)
1. Maintain a professional appearance

2.
3.
4.
5.

6.

– apart from clothing, also enhance
the appearance with good posture,
voice and nonverbal signals;
Demonstrate
competence
–
support the points with expertise and
knowledge;
Keep promise – do as what have
been said to build reliability;
Listen – exercise active listening and
recognize counterpart’s opinions and
positions;
Provide accurate information – not
to hide information from counterparts
in order to build a lifelong relationship
based on trust;
Take calculated risks – at risk, both
parties build trust rapidly.

Building trust is particularly important
in negotiation between pharmacists and
patients. As we have observed from
the daily practice of pharmacists, they
are required to maintain a professional
appearance. A patient based approach
involves active listening for patients’
enquiries and formulation of proper
response with the support of professional
knowledge and judgments. Pharmacists
also need to provide information on
the side effects of medications, but
not trying to hide this information from
patients. The provision of adequate and
accurate information is our daily work; it
forms the basis of patients trust on our
professionalism.
Building trust requires multiple
skills and approaches. In particular to
communication, ‘listening’ is one of
the key determinants for a successful
negotiation. The ensuing sections will
discuss ways to improve our listening
skills for better communication.
The negotiator’s true belief
is that the counterpart can
be trusted.

The negotiator observes the
counterpart’s positive behavior
and results. This confirms the
negotiator’s belief that people
can be trusted.

The negotiator exhibits
actions that demonstrate
belief and faith in the
counterpart.

Through open communication,
positive actions, and results,
the negotiator works hard to
gain
and
maintain
the
counterpart’s trust.

The counterpart observes
the negotiator’s actions
and
perceives
the
negotiator’s trust.

The negotiator’s behavior
creates a belief in the
counterpart
that
the
negotiator can be trusted.

Figure 4. Cycle of building trust in negotiation.

Listening
To create a win-win situation, it
is necessary to understand our
counterparts’ needs, wants and goals.
‘Active listening’ is the key for gathering
all the essential information. In addition,

it is important to pay attention to their
actions, reactions, and gestures. All
these give us clues to our counterparts’
thoughts. We should pay attention to all
signals and listen attentively:(5)
1. Be motivated to listen – the amount
and type of information one wanted;
2. Let the counterpart tell his/her
story first – this enables one to tailor
the presentation according to needs
stated;
3. Not to interrupt – it may disturb the
potential useful information coming
up
4. Fight off distractions – avoid
interruptions and distractions;
5. Write things down – conflicting
information may come up with
separated presentations, pointing out
the error can earn power;
6. Eye contact – this perceived as
trustworthy and honest;
7. Not to get angry – emotions can
hinder one’s ability to listen or think
effectively;
8. Listen and speak – respond so that
the counterpart can react.
To listen and react appropriately;
one needs to ensure there is correct
understanding of messages delivered.
The skills include clarifying, verifying
and reflecting. Clarifying and verifying
ensures that one gets the details
and truly understands the messages
delivered. Reflecting means making
remarks and showing empathy for the
speaker’s feeling. Before all, responding
needs full understanding of messages
behinds the contents; also to point out
emotional or unexpressed meanings.
Interactive listening allows gaining more
explanation and information, which can
aid one to obtain the required data from
opponent side.
Listening is the critical key to obtain
information and helps in setting strategies
for negotiation. Pharmacists are the
safeguards of patients’ health. Without
listening skills, we will not be able to
satisfy patients by fulfilling their desires.
Therefore, to become a good pharmacist
negotiator, we should equip ourselves
with these essential skills. In addition,
the implementation of ‘active listening’
also involves skillful questioning. The
techniques will be mentioned in the next
section.
Questioning skills
Questioning enables negotiators to obtain
the maximum amount of information
possible to develop negotiation strategies.
It is challenging to ask meaningful and
useful questions. Generally speaking,
there are two types of questions: closedended and open-ended.(5)
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Closed-ended questions usually
help in seeking for a specific piece of
information, in which the answer is either
‘yes’ or ‘no’. These types of questions
are not limited to obtain simple and direct
information, but also useful to direct a
conversation. For example, in patient
education, you may ask: ‘you will take
the medicine accordingly, right?’, this
will force your patient to promise you
on compliance of medication and the
counseling can move on to discuss side
effects of medications. Secondly, closedended questions can break the ice and
get a conversation started, it is typical
to start the conversation by asking: ‘are
you feeling better today?’. Thirdly, these
questions are helpful when trying to gain
a point from your opponent or make
clarifications. For example, to encourage
patients to have regular blood glucose
monitoring, you may ask: ‘can you
promise to regularly check your blood
glucose if a pack of free sample test
paper is provided?’ These illustrate that
close-ended questions can help gain a
concession from your counterpart.
The open-ended questions often
enable one to obtain more information
than the closed-ended questions. They
usually begin with who, what, where,
when, how or why. For example, you
may ask: ‘why you are not taking the
drugs according to instructions?’ in
order to identify the possible hurdles
for patient compliance. And we may
occasionally ask: ‘How do you feel after
taking the medication?’ in checking for
both efficacy and safety of medications.
Other than gaining information like
objectives, needs or desires, these
questions are effective when you want
to uncover your counterpart’s behavioral
style and mind-set.
In general, questioning can be
useful in many facets, in particular to
gain or give information, to guide the
negotiation, to reach agreement by
testing the distance between negotiators’
goals or to reduce tension in negotiation.
Therefore, questioning is an important
skill to shift negotiation forward.
Non-verbal communication
It is suggested that non-verbal
behaviours play the most important part
in face-to-face communication. Learning
non-verbal communication is difficult
yet important. It is possible to interpret
the inner thoughts by looking at facial
expressions; in particular, the eyes can
open the window into our soul. Here
are some possible meanings of the
corresponding expressions:

Changes in body, arms, hands and
leg gestures can also indicate different
feelings like nervousness, confidence,
getting bored or some other possible
emotions. These are shown in Table 1 for
linking personal thoughts and behavioral
changes.(5)

NEGOTIATION STRATEGIES
After the introduction of ideas in planning
and communication skills for negotiation,
we need to know when to use them.
According to the Conflict Mode Instrument
proposed by Thomas Kilmann, there are
five basic positions in a given conflict, as
shown in Figure 5.(4)
1. Competition – to compete for
interests, not cooperative;
2. Collaboration – an attempt to find a
solution which satisfies desires and
interests of all parties;
3. Compromise – achieve a solution
that is tolerable by all parties;
4. Avoidance – no win solution, the
negotiator withdraws from the conflict;
5. Accommodation – opposite of
competition, very operative that even
sacrifices own interest.
Assertive
Competing

Collaborating

Compromising

Gaining understanding from nonverbal signals enables pharmacists to
observe and respond to expressions of
patients or doctors. We should be aware
and we shall pay attention to these
clues; this is difficult yet this can make a
negotiation more effective.
Overall, we know that language
used for negotiation can be an
important determinant for the success
of negotiation. Building trust is the first
and most important step for friendly
cooperation. Suitable implementation of
listening skills, questioning skills or even
body language can help in negotiation.
From all these, we can see that skillful
negotiations need to be supported by
various communication techniques.
Table 1. The language of nonverbal
communication.
Dominance and Power

Submission and Nervousness

Placing feet on desk
Making piercing eye contact
Putting hands behind head or neck
Placing hands on hips
Giving a palm-down handshake
Standing while counterpart is seated
Steepling (fingertips touching)

Fidgeting
Making minimum eye contact
Touching hands to face, hair, etc.
Using briefcase to “guard” body
Giving a palm-up handshake
Clearing throat

Disagreement, Anger,
and Skepticism

Failing to make eye contact
Playing with objects on desk
Staring blankly
Drumming on table
Picking at clothes
Looking at watch, door, etc.

Getting red in the face
Pointing a finger
Squinting
Frowning
Turning body away
Crossing arms or legs
Uncertainty and Indecision
Cleaning glasses
Looking puzzled
Putting fingers to mouth
Biting lip
Pacing back and forth
Tilting head

Boredom and Lack of Interest

Suspicion and Dishonesty
Touching nose while speaking
Covering mouth
Avoiding eye contact
Using incongruous gestures
Crossing arms or legs
Moving body away

Evaluation

Confidence, Cooperation,
and Honesty

Nodding
Squinting
Maintaining good eye contact
Tilting head slightly
Stroking chin
Touching index finger to lips
Placing hands on chest

Leaning forward in seat
Keeping arms and palms open
Maintaining great eye contact
Placing feet flat on floor
Sitting with legs uncrossed
Moving with counterpart’s rhythm
Smiling

Passive

Avoiding
Uncooperative

Accomodating
Cooperative

Figure 5. Conflict Mode Instrument to show
basic positions of a conflict.

According to individual preferences,
one should understand the opponents’
position, say who likes to push his way
through, who tends to draw back or who
will be more comfortable in looking for
new alternatives. Understanding the
opponent side can therefore facilitate the
choice of own position.
The idea of Conflict Mode Instrument
can be visualized as five fundamental
dance positions to demonstrate mental
flow between negotiators. As shown in
Figure 6, the five strategies for negotiation
corresponding to the positions hold are
namely ‘pushing’, ‘pulling’, ‘standing still’,
‘disengaging’ and ’engaging’. Starting
from the middle position, the negotiator
with more power can attempt to push
or pull the other on distribution axis for
a competition of common interests. The
negotiators can move together along
the integrative axis by using creative
and cooperative approaches. These
strategies intend to engage each other for
a joined movement towards collaboration
agreement.(1)
‘Pushing’ is being competitive. It
involves evaluation on counterpart’s
suggestions and proposals. It also refers
to a request or to assert pressure on the
other side. The success of a ‘push’ is
needed to be backed up with justifications
or explanation. The negotiator with more
power can perform ‘pushing’ more easily.
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1. Broken eye contact – try to hide
something;
2. Unfocused eye contact – gaze
past or glance around means getting
bored;
3. Piercing eye contact – angry
emotion;
4. Steady eye contact – generally
reflects that a person is honest and
trustworthy;
5. Head turned slightly – evaluating
what one is saying;
6. Tilted head – may indicate the
listener is uncertain about what is
being said;
7. Smiling – confident or in agreement
with the speaker.

Standing still
Pu
llin
g

ƔEvaluating
ƔDemanding

common grounds
ƔImagining

alternative solutions
ƔProposing
ƔReasoning

ƔAvoiding
ƔWithdrawing

ƔActive listening
ƔInvolving

Figure 6. Negotiation dance with different
words of representation.

‘Pulling’ is being accommodative
and it involves responding to questions.
The person being ‘pulled’ is drawn to
the desired direction. Active listening is
the key for ‘pulling’. By summarizing and
interpreting the message received, the
negotiator may make comments and redirect the negotiation.
The ‘standing spot’ refers to
compromising. ‘Standing’ does not mean
to hold position without changes, but to
move on the spot with small steps. By
testing and proposing new ideas, both
sides are trying to find out an acceptable
solution. If the best choice is the current
proposal, then this position will mean
making small compromises.
‘Disengaging’ refers to avoiding,
which means moving away from
negotiation. This action needs to be
carefully done. Disengaging involved
actions like humour to release tension,
distracting or even leaving the negotiation
room. These withdrawing actions allow
space for thinking and can also create a
break.
‘Engaging’ is being collaborative,
the negotiating parties move together
for a constructive collaboration. It is built
on a basis of common goal. New ideas
to satisfy expectations of both parties
may be introduced. Engaging enables
the achievement of mutually beneficial
agreements.
As a daily example, we can look at
the practice of pharmacists. Pharmacists
are always trying to select the best
treatment option for patients; however in
actual situations, patients have variables
that can affect the therapeutic choices. If
a patient is having heart failure, the doctor
may initiate a beta-blocker. The clinical
pharmacist may have to take other
parameters into considerations such
as the age, heart rate and the stage of
disease. Then the pharmacist may start
a negotiation with the doctor using the
five strategies. He may first use ‘pulling’
to understand the rationale of choosing
beta-blocker and express his concerns.
Then he can ‘push’ to evaluate the use
of beta-blockers in that specific patient,
with the back-up of justifications and
evidence. The doctor may disagree, and
then the pharmacist may try to ‘engage’
the negotiation by suggesting other drug
alternatives. ‘Disengaging’ may be used
if the negotiation falls into a deadlock;

disengaging allows space for thinking and
re-directing. Finally, the negotiation may
end at the ‘standing spot’, which means
that only small compromises are made,
for example having heart rate monitoring
with suitable dosage adjustments.
We can see from the example that
negotiation is not about holding a fixed
position or strategy, but may change
as the negotiation proceeds. Steps in
the negotiation dance are not limited to
the above positions. There may also be
intermediate steps, pauses, turns and
jumps. Different styles of negotiation
can be influenced by personal attributes
and multiple factors. Since strategies
vary from time to time, a good negotiator
should be able to use different
approaches and techniques in dealing
with parties involved.
NEGOTIATION OUTCOMES
There are basically four types of outcomes
for negotiation, namely win-win, winlose, lose-lose and no agreement. The
result can be affected by the difference
in valuation, which allows exchange of
features that one is less interested in for
other features that are more attractive.
However, if both negotiating parties
have exactly the same valuation, they
probably will not voluntarily compromise.
The negotiation may finally end up by
sacrificing either side. By winning and
losing different positions, an agreement
can be settled. Figure 7 shows the
distribution of points that two negotiation
parties shares, the variations in gains
means different outcomes.(1),(5)
Points for
Side A

Distributive region
Win-lose

①

Integrative region
Win-win

Y

① Reservation price, Side A
② Reservation price, Side B

Z

X

e
tiv
bu n
tri o
is gi
D re

Side A
wins

②

16
W
both
lose

Side B
wins
16

Points for Side B

Figure 7. Relationship between four different
outcomes with variation in achievements

‘Win-win’ outcome is essential to
build a feeling of willingness to negotiate
and cooperate with each other again.
This is an ideal outcome yet a usual
outcome for most negotiations; both
parties will be able to gain something
which makes them feel satisfied.
‘Win-lose’ negotiations will have one
counterpart wins and the other loses.
The loser is likely to refuse negotiating
with the winner again if there are other
choices. This cooperation will finally end
up in lose-lose situations in the long run.

‘Lose-lose’ outcomes may result
when neither party achieves their
needs. It is often a result when both
parties insist on their own perspectives
with no collaboration. The involved
negotiating parties may build a poor
relationship. Some people may suggest
preventing this situation by convincing
the counterpart to cooperate and to
show him the consequences of a noagreement deadlock.
The fourth possible result of
negotiation is ‘no outcome’, which means
neither party wins or loses. Since there
is no agreement drawn, the negotiation
stops with no result. Both parties may be
willing to come back to the negotiating
table for other issues or when there are
new ideas or solutions.
Since the win-win outcome can
ensure a friendly relationship, there are
other suggested methods to achieve the
desired outcome more easily. The key
idea is to avoid narrowing the negotiation
down to one issue. A typical example of
narrow discussion topic is the negotiation
over prices, usually the seller will lose
or there will be no outcome in the end.
Therefore, as mentioned in the previous
section on Maslow’s Hierarchy of Needs,
a package of values should be offered.
Negotiating parties do not have the
same needs and wants; the exchange of
desires and objectives is the basis for a
win-win agreement.
CONCLUSION
Negotiation is an essential element
of communication for every individual
including pharmacists. The ultimate goal
of negotiation is to find a win-win solution
for a particular situation through the
collaborative work of negotiating parties.
Various principles and techniques
are suggesting methods on how to
perform better in a negotiation. Some
ideas in common are building a
trusting positive relationship between
negotiating parties, adequate planning
and emphasizing the importance of
collaboration. In addition, we should also
be aware of individual variations that may
account for differences in negotiating
strategies and attitudes.
All of us try to strive for the best
solution and treatment outcomes for
patients. No matter whether you are
a hospital pharmacist, a community
pharmacist or an industrial pharmacist,
better patient care is our common goal.
Therefore, we should equip ourselves
with sufficient skills to deal with the
increasingly complex and comprehensive
patient care. Negotiation can become
one of the major communication
methods in different situations, including
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making deals with business partners,
the government, doctors or our patients.
Through daily practices, negotiation
skills can be polished. This is the key to
become a successful negotiator.
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ABSTRACT
Docosahexanoic acid (DHA, C22:6) is
an important Omega-3 polyunsaturated
fatty acid with favorable health
benefits. DHA is a major structural
component in biological membranes
and known as an essential factor
in retina and brain development,
especially for infants and children.
Numerous epidemiological and
controlled interventional trials have
also demonstrated preventive effects
of DHA on cardiovascular diseases
and Alzheimer’s disease. In addition,
DHA is found to exert antidiabetes and
anticancer effects. This paper mainly
reviews beneficial effects of DHA and
introduces major sources of DHA. At
last, the suggested daily intake and
application progress of DHA is also
summarized.

visual acuity and neural development,
especially for infants.(3-6) Meanwhile,
DHA is known as a protector against
coronary heart diseases, lowering blood
pressure and retarding the development
of cardiovascular pathologies. DHA has
also been reported to possess desirable
preventive effects on Alzheimer’s
disease,(7) diabetes(8) and cancer.(9)
With the increased understanding
of its beneficial health-promoting effects,
DHA has become a popular nutrient
in recent years. Both DHA-containing
nutraceuticals and DHA-fortified
functional foods have been marketed
to meet the rising demand of DHA
supplementation.

BENEFICIAL EFFECTS OF DHA
Visual development
DHA constitutes about 45% of
phosphoglycerides in the retina of
mammalian species and is especially
rich in synaptic regions and disk
membranes of photoreceptors (10)
It has been indicated that the light
sensitivity of retinal rod photoreceptors
is dramatically decreased in newborns
with the deficiency of n-3 fatty acid,
and DHA could significantly promote
visual acuity maturation,(5) which may
be associated with its direct impact
on gene expression critical to retinal
function and survival.(11,12)
O
OH

Figure 1. Structure of Docosahexanoic acid (DHA, C22:6 n-3)

Keywords: Docosahexanoic acid,
polyunsaturated fatty acid, fish oil,
plasma cholesterol, cardiovascular
pathology, Alzheimer’s disease, cell
membrane, inflammation mediators
Free Arachidonic Acid

Free DHA

INTRODUCTION

Docosahexanoic

acid (DHA,
C22:6 n-3) is a predominant Omega-3
polyunsaturated fatty acid (Fig. 1) found
abundant in biological membranes.
As a major constituent of membrane
phospholipids of important neural
structures, DHA specifically concentrates
in human brain and retina,(1,2) which
implicates essential roles of DHA involved
in visual and brain development (Fig.2).
A number of studies have revealed
favorable effects of DHA towards

Eicosanoids
(e.g., Prostaglandins,
Leukotrienes.
Lipoxins)

Oxidative
Stress
Free
Radical-Mediated
Lipid Peroxidation

Receptors
Functions

Cell Damage
and Death

Docosanoids
(e.g., Neuroprotection D1)
Receptors
Functions
(e.g., Cell Survival)

Figure 2. The lipid bilayer (top of diagram) that constitutes neuronal cell membranes consists
largely of phospholipids, such as phosphatidylcholine and phosphatidylserine. One of the
principal fatty acids of which the phospholipids are composed is DHA. Under conditions of
neuronal stress, especially oxidative stress, free DHA (an omega-3 fatty acid) and arachidonic
acid (an omega-6 fatty acid) are released into the neurons, where they undergo the metabolic
processes shown in the diagram. [Adapted from Bazan NG (2005). Neuroprotection D1 (NPD1):
a DHA-derived mediator that protects brain and retina against cell injury-induced oxidative
stress. Brain Pathology, 15:159-166.]
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A number of studies have
demonstrated effects of DHA on the
improvement in visual function. For
example, after feeding DHA-containing
diets, preterm infants tend to maintain
DHA concentrations in plasma and
erythrocyte phospholipid at birth
levels,(13) and showed higher visual
acuity when compared with infants fed
formulas without DHA.(14-16) Birch E.
E. et al also conducted clinical trials
focusing on term infants at different
ages and found that when taking
formulas supplemented with DHA
together with arachidonic acid (ARA),
infants had significantly better visual
function (sweep visual evoked potential
acuity) than infants in the control group
receiving formulas without DHA/ARA.(17-19)
The possible long-term effect of early
DHA supply on visual maturation was
also observed based on the study
of determinants of stereo acuity
development and the results suggest
that a maternal antenatal diet rich in DHA
is related to the increased stereopsis of
infants at age 3.5 year.(20) In addition, the
effective concentration of DHA in infant
formula is recommended at 0.32% of
total fatty acids as other higher levels
of DHA supplementation (0.64% DHA
and 0.96% DHA) didn’t cause additional
improvement of visual acuity for infants
at 12 months of age.(21)
Brain development
During the brain growth spurt which
basically happens from the beginning
of the third trimester of pregnancy to 18
months after birth,(22) DHA accumulates
in brain greatly due to both the growth
in brain size and the increase in DHA
content,(23) and there is approximate
a 30-fold increase in the total amount
of DHA (Fig. 3).(24,25) Therefore, the
sufficient supply of DHA is essential to
maintain the normal development of
brain and results of numerous studies
have confirmed the importance of DHA
to brain development.

mg 22:6n-3/g brain

5
4

It was reported that the DHA
supplementation could effectively reduce
nervousness of preterm infants.(26)
Preterm infants fed with DHA-enriched
formula demonstrated shorter looking
time in the Fagan test of infant
intelligence.(27,28) Measures of looking
time have been considered as reflecting
speed of information processing,(29) thus,
infants showing shorter looking times
have faster reaction times and may
be more efficient to plan a solution
and faster to execute it.(30) Infants with
impaired attention control were also
found to show significantly shorter fixation
times after receiving DHA-supplemented
formula.(31) Meanwhile, several studies
have suggested a beneficial effect
of dietary DHA on both intellectual
development and cognitive development
of infants and children.(32-35)
Pregnant and lactating women are
also recommended to have additional
intake of DHA which can be transferred
to infants.(36,37) It was found that infants
of women who supplement DHA during
pregnancy or lactation have higher
erythrocyte phospholipid DHA when
compared to infants of women who
breast fed without consuming DHA.(38,39)
Cardioprotective effects
Numerous epidemiological and
controlled interventional trials have
demonstrated positive effects of DHA
in alleviating cardiovascular diseases
by a series of mechanisms (Table 1)

Birth 1

2 3 4
Age (years)

5

6

7

Figure 3. DHA accretion during the human
brain growth spurt (3)

on

Alzheimer’s

DHA plays an important role in
neural function. It was reported that
administrating with 900 mg/day DHA
for 24 weeks would improve learning
and memory function in age-related
cognitive decline, suggesting that DHA
is beneficial in supporting cognitive
health with aging.(49) The protective
effect against AD of DHA may be
largely attributed to two aspects. Firstly,
DHA could reduce the production and
accumulation of amyloid beta peptide
toxin which is thought to cause the
disease. On the other hand, DHA is
also able to suppress several signal
transduction pathways induced by
Abeta.(50) Another study found that
participants consuming fish once per
week at least had 60% less risk of AD
when compared with those who ate fish
less often, indicating that total intake
of n-3 polyunsaturated fatty acids
including DHA may decrease the risk of
incident AD.(51)

Strong antiarrhytmic
effect

Reduction in malignant ventricular arrhythmias via enrichment of
Cardiac lipids thereby preventing the development of ventricular
tachycardia and fibrillation.

Increase in heart
rate variability

By increasing parasympathetic tone, inhibition and/or a alteration of cytokine
levels, altering the levels of mitogens and other factors.

Antithrombotic
effect

Via inhibition of thromboxane A2 in the arachidonic acid cascade, reducing
platelet activity, enhancing the production of prostacyclins (pro-vasodialatory)
and by lowering postprandial lipemia thereby lowering the pro-coagulant
activated factor VII.

Inhibitory effect on
atherosclerosis

By regulating plasma cholesterol concentrations, by inhibiting monocyte
migration into the plaque and through stimulation of endothelial production of
nitric oxide.

Hypolipidemic
effect

Lower plasma cholesterol and triacylglycerol concentrations by inhibiting
triacylglycerol and very low density lipo-proteins (VLDL) synthesis in liver and
by stimulating the synthesis of membrane phospholipids. This also aids in
preventing obesity related problems.

Antiinflammatory
effect

Through inhibition of smooth cell proliferation, altered eicosanoid synthesis
(especially PGE2 and LTB4) and by reducing the expression of cell adhesion
molecules. By salvaging cardiomyocytes from hypoxia/re-oxygenation
induced damage.

1
0

Protective effects
desease (AD)

Table 1. Potential mechanisms of cardioprotective effects associated with DHA(48)

3
2

including
preventing
arrhytmias,(40)
increasing heart rate variability,(41)
preventing thrombosis,(42,43) inhibiting
atherosclerosis,(44) exerting hypolipidemic
effect(45) and anti-inflammatory effect.
(46)
It was found that higher levels of
DHA in circulating blood biomarker
due to greater fish intake are capable
of reducing risks for the progression of
coronary atherosclerosis and lowering
risks from sudden cardiac death.(47)
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Antidiabetes
DHA and EPA were found to stimulate
the secretion of glucagon-link peptide-1
(GLP-1) which is a gut-derived peptide
secreted from intestinal cells and
considered as a promosing diabetic
medicine, indicating that the colonspecific delivery of DHA and EPA might
be a novel therapeutic approach for
diabetes.(52) Also, it was reported that
DHA could increase insulin sensitivity
and reduce insulin resistance in mice,(8,53)
promote an efficient absorption and
metabolism of glucose in the absence of
insulin.(54,55)
Anticancer
Both epidemiologic and experimental
evidence have demonstrated the
anticancer activity of DHA. For
example, DHA could induce apoptosis
in the human pancreatic cancer cell line
through rapid intracellular depletion of
reduced glutathione (GSH),(56) and cause
the apoptosis of gastric cancer cells by
inducing the expression of apoptotic
genes in gastric cancer cells.(57) it was
also reported that cytotoxicity in various
human cancer cells was enhanced by
DHA via down-regulating superoxide
dismutase (SOD) gene expression, thus
weakening cellular antioxidant forces.(58)
Gleissman et al found that DHA exerts
cytotoxic effect on neuroblastoma (an
embryonal tumor of the sympathetic
nervous system) through the production
of hydroperoxy fatty acids that
accumulate to toxic intracellular levels.(59)

Both preterm and term infants are
able to synthesize DHA based on the
conversion from α-linolenic acid (ALA,
18:3, n-3) through elongation and
desaturation(67,68) (Fig. 4).(47,48) However,
the conversion rate is extremely low
(<0.1%)(69) due to the weak activity of
elongation and desaturase enzymes
before birth.(70)
In human milk, fatty acids, including
DHA concentration, are closely related
to maternal diet. For example, DHA
level in the breast milk from vegans and
vegetarians are lower than that from
omnivores.(72) Low fish consumers have
relatively lower levels of DHA in their
breast milk than high fish consumers
(Table 3).

DHA FROM FISH OIL AND
MICROALGAE OIL
Fish oil has been a traditional and
important source of long chain
polyunsaturated fatty acids including
DHA and eicosapentaenoic acid (EPA,
20:5, n-3), which exert desirable effects
on preventing cardiovascular diseases
18:3 Ω3
Į-Linolenic

Δ6-Desaturase
FADS2
18:4 Ω3

Elongase
ELOVL5
20:4 Ω3

Δ5-Desaturase
FADS1

RECOMMENDED INTAKE OF DHA

20:5 Ω3

Elongase
ELOVL5, ELOVL2

SOURCES OF DHA

22:5 Ω3

DHA is mostly abundant in unicellular
phytoplankton and seaweeds, such as
microalgae in which DHA can reach more
than 35% (w/w) in refined oils.(60-63) In our
daily diet, DHA mainly accumulates in
marine products (Table 2) and eggs also
contain certain amount of DHA (20 mg
DHA/ egg).(64)
Table 2. Aquatic resources rich in DHA
(as mol%) content(65,66)
Common Name
Japanese Anchovy
Atalantic Cod
Porbeagle shark
Pacific oyster
Lemon sole
Snapper

DHA content (mol%)
12.5
37.5
29.0
20.2
7.0
33.8

and Alzheimer’s disease, making it a
popular nutraceutical around the world.
However, there are two major problems
in consuming fish oil: safety/toxicity and
sustainability.(73) With the development of
industrialization, oceans and waterways
have become more contaminated.
Mercury and polychlorinated biphenyls
levels increase in fish, which are not
acceptable to certain consumers,
especially children and pregnant women,
who are very sensitive to even low
amounts of these contaminants.(74,75) For
the sustainability issues, there is a sharp
decline in the fish populations in parts
of the world caused by overfishing and
the rapid development of fishing industry
has threatened ocean ecosystem
and planetary balance.(76) Considering
the potential drawbacks of fish oil, it
is suggested to obtain omega-3 fatty
acids including DHA from microalgae,
which are at the bottom of food chain
and original provider of DHA.(77) Though
some algae species (such as blue-green
algae) contain neurotoxins causing
neurodegenerative diseases, several
DHA-rich algae species including
Schizochytrium , Ulkenia amoeboida
and Crypthecodinium cohnii (62,63) have
allowed for commercial use in food
industry in many countries (Table 4)
with low risks of ocean contaminants
based on heterotrophic production.(62,63)
Therefore, DHA from microalgae oil is a
more sustainable option which is free of
environmental pollutants.

ELOVL2

24:5 Ω3

FADS2
22:6 Ω3

CS

24:6 Ω3

Figure 4. Metabolic conversion of ALA to
DHA(71)

So far, there is not a definite international
authority regulation on the daily intake
of DHA for different people. However,
anthorities of various countries have
suggested daily intake of DHA towards
specific people (Table 5).

Table 3. The fatty acid composition (%) of human milk in relation to maternal diet (data are adopted
from the literature)(3)

SFA
MUFA
18:2n-6
18:3n-6
20:2n-6
20:3n-6
20:4n-6
20:5n-3
22:5n-3
22:6n-3
n-6/n-3

Vancouver
women
(n = 12)

Canadian
Innuits
(n = 5)

High fish
consumers
17.3±2.1
meals/month
(n = 6)

Low fish
consumers
1.0±1.1
meals/month
(n = 7)

Danish
women
(n = 45)

Omnivores
(n = 21)

British
Caucasian
vegetarians
(n = 15)

Vegans
(n = 19)

43.4
40.5
12.7±1.8
0.6±0.2
0.4±0.1

38.2
44.7
11.5±0.7
0.5±0.2
0.2±0.0

43.1±3.8
37.7±2.9
10.8±2.6
1.09±0.39
0.21±0.05
0.29±0.07
0.39±0.07
0.10±0.07
0.19±0.09
0.35±0.19
6.8±2.4

38.3
38.2
19.5±3.6
1.25±0.22

38.3
33.6
23.8±1.4
1.36±0.18

0.6±0.0
1.1±0.3
0.8±0.2
1.4±0.4
3.8

44.7±1.9
37.9±2.7
9.2±2.8
0.73±0.14
0.16±0.05
0.28±0.04
0.37±0.03
0.08±0.04
0.17±0.03
0.27±0.12
8.0±3.7

41.4
42.1
10.9±1.0
0.50±0.06

0.7±0.0
0.2±0.2
0.4±0.1
0.4±0.1
8.8

41.2±3.9
38.8±3.1
11.4±2.2
1.20±0.28
0.24±0.03
0.29±0.08
0.41±0.07
0.14±0.06
0.25±0.07
0.53±0.18
5.6±1.4

0.40±0.08
0.35±0.03

0.42±0.07
0.38±0.05

0.44±0.03
0.32±0.02

0.37±0.07
13.5

0.30±0.05
13.0

0.14±0.06
16.4

SFA, saturated fatty acids; MUFA, monounsaturated fatty acids.
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Table 4. DHA products made by heterotrophic microalgae
Company

Species

Runke (China)
Martek (USA)
Omega Tech (USA)
Bio-Marine (USA)
Nutrinova (Germany)

Products
DHA additives in infant formula
Crythecodinium cohnii, Schizochytrium sp.
and common foods,
DHA supplements
DHA additves in infant formula
Crythecodinium cohnii
and common foods, DHA supplements
Schizochytrium sp.
Feed
Schizochytrium sp.
Feed
Ulkenia
Health food
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APPLICATION PROGRESS OF DHA
Since DHA is known as involved in health
promotion and disease prevention, a
variety of DHA-containing products
are marketed to fulfill the increasing
requirement from consumers. Nowadays,
DHA-supplementing products can be
divided into two types: nutraceuticals and
functional foods.
As nutraceuticals, DHA products
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together with other fatty acids from fish oil/
microalgae oil. Normally, fish oil capsules
contain 120-240 mg DHA/capsule, which
are usually recommended for adults with
hyperglycaemia to lower blood pressure
and reduce blood clotting. Compared to
fish oil capsules, microalgae oil capsules
are more expensive, and there are two
major dosages in DHA content: 100 mg/
capsule and 200 mg/ capsule, which are
special for infants, children and women
at pregnancy and breast-feeding.(73)
In addition, the incorporation of
DHA into a series common food leads
to the rapid development of functional
foods rich in DHA based on advanced
and newer food technologies (especially
microencapsulation). A number of foods
are successfully fortified with DHA and
appear in the marketplace, such as
breads, cereal bars, infant formulas, milk
products, meats and beverages.(82)

CONCLUSION
As an important n-3 polyunsaturated

fatty acid, DHA shows diverse health
benefits, such as promoting visual and
brain development (specific for infants
and children), preventing cardiovascular
diseases and age-related cognitive
decline, exhibiting antidiabetes and
anticancer effects. In daily diet, DHA is
mainly rich in seafoods including various
ocean fish, thus limiting DHA intake to
some extent. Therefore, a number of
DHA-rich supplements or functional
foods have emerged in marketplace. So
far, there are two substantial sources
for DHA: fish oil and microalgae oil.
Considering the safety and sustainability
issues towards fish oil, more attention has
shifted to more expensive microalgae oil.
Whatever the source, DHA-containing
products should focus on the stability of
DHA which is fragile and easily oxidized
by heat, air, water and certain metal ions,
leading to unpleasant smell and toxin
oxidative derivatives, such as aldehydes
and ketons. With the continuous
understanding of DHA, the development
of DHA-rich supplements and DHA
-fortified foods has become a new trend
in food industry.
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Drug & Therapeutics

Urinary Tract Infection
LAI, Oi-Lun Ellen
Queen Mary Hospital, Pokfulam, Hong Kong SAR, China

ABSTRACT
Symptomatic urinary tract infections
(UTIs) are among the most common
bacterial infections. Cystitis and
pyelonephritis are the most common
urinary tract infections. They are
predominant in females than in
males. The most important organism
in the pathophysiology of UTI is
Escherichia coli, which accounts
for approximately 80% of UTIs. A
3-day trimethoprim-sulfamethoxazole
(TMP-SMX) is the standard of care
for treatment of uncomplicated
cystitis in healthy non-pregnant adult
woman. Three-day fluoroquinolones
can be considered in areas with E.
coli resistance to TMP-SMX more
than 20% and in patients with
sulfonamide allergy. Due to their
broader
antimicrobial
spectra,
widespread use of fluoroquinolones
may be associated with increased
bacterial resistance. Beta-lactam
antibiotics
including
penicillins
and cephalosporins are effective
treatments for UTI but a 5-7
day
course
is
recommended.
Nitrofurantoin is less well studied in
clinical trials, and a 5 to 7-day course
is required for effective treatment.
Fosfomycin offers a convenient
single-dose treatment course but
its use is limited by the high drug
cost. For UTIs in pregnancy, betalactam antibiotics and nitrofurantoin
are safe and effective choices. TMPSMX and fluoroquinolones are not
recommended. Little evidence exists
for fosfomycin although it appears to
be safe. TMP-SMX has been shown
to be effective for prophylaxis against
recurrent UTIs. Other antibiotics
are probably effective. Postcoital
TMP-SMX has also been shown in a
single study to reduce UTIs that are
suspected to be related to sexual
activity.
Keywords: Urinary tract infection,
cystitis, pyelonephritis, bacteriuria

INTRODUCTION

Urinary

tract infection (UTI) is an
infection that affects any part of the
urinary tract. It covers a spectrum of
infections including uncomplicated lower
UTI, complicated UTIs, upper UTIs
(pyelonephritis), nosocomial UTIs and
catheter-associated UTIs.
Uncomplicated UTIs are not
associated with structural or neurologic
abnormalities that may affect the normal
urine flow or voiding mechanisms.
Complicated UTIs, on the other hand,
result from abnormalities from the urinary
tract (e.g. congenital abnormality, urinary
stones, indwelling catheters, prostatic
hypertrophy) that predisposes patients
to UTIs.

believed to ascend to the bladder via the
urethra, causing cystitis. Pyelonephritis
occurs in a similar retrograde ascending
fashion from the bladder, but it may
occur hematogenously.
The bacteria causing uncomplicated
UTIs usually originate from the bowel
flora of the host. A review of 2409
women with acute cystitis in six
randomized trials revealed that in
79% were due to Escherichia coli.(3)
The major remaining pathogens were
Staphylococcus saprophyticus (4.4%),
Klebsiella pneumoniae (4.3%), and
Proteus mirabilis (3.7%). Citrobacter and
Enterococci are occasional causes of
UTI in these patients.

SIGNS AND SYMPTOMS
Lower UTIs include cystitis (bladder),
urethritis (urethra), prostatitis (prostate
gland), and epididymitis (epididymis).
Upper UTIs involve the ureters and
the kidney parenchyma and are more
commonly referred to as pyelonephritis.
In this article, focus is put on
uncomplicated
lower
UTIs
and
pyelonephritis in women. UTIs in males,
catheter-related UTIs, and UTIs in
pediatrics will be addressed in brief.

PATHOPHYSIOLOGY AND
MICROBIOLOGY
Approximately 50-60% of adult women
report that they have had a UTI at some
time during their life.(1) Young sexually
active women have approximately 0.5
episodes of acute cystitis per personyear, suggesting that many millions of
episodes of acute cystitis probably occur
annually among women in the United
States.(2)
UTIs can be acquired via three
possible
routes:
the
ascending,
hematogenous, or lymphatic pathways.
In females, the short urethra and the
proximity of the uretural opening to the
perirectal area makes colonization
of the urethra likely. Bacteria are then
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Dysuria,
difficulty
and/or
painful
micturition, are the major symptoms
of lower UTIs that indicate mucosal
inflammation of the lower urinary tract.
Other signs and symptoms include
hematuria,
suprapubic
discomfort,
frequency, urgency, and nocturia.
The signs and symptoms of
pyelonephritis on presentation may
vary, including fever, rigor, shaking
chills, costovertebral angle tenderness,
loin/flank pain, anorexia, nausea, and
vomiting. Patients with urosepsis may
present with septic shock.

DIAGNOSIS
In women who present with 1 or more
symptoms of UTI, the probability of
infection is approximately 50%. Specific
combinations of symptoms (eg, dysuria
and frequency without vaginal discharge
or irritation) raise the probability of UTI
to more than 90%, effectively ruling in
the diagnosis based on history alone.
In contrast, history taking, physical
examination, and dipstick urinalysis are
not able to reliably lower the post-test
probability of disease to a level where
a UTI can be ruled out when a patient
presents with 1 or more symptoms.(4)

Urine culture is very useful for
determination of the identity of the
infecting microorganism(s) and for
antimicrobial susceptibility testing. This
is particularly important in areas with
increasing incidence of antimicrobial
resistance. Urine cultures are also
necessary for outpatients who have
recurrent UTIs, experience treatment
failures, complicated UTIs, and inpatients
with UTIs. Significant bacteriuria,
commonly defined as the presence of
100,000 colony-forming units (CFU) per
milliliter of urine obtained via the cleancatch midstream technique is the most
commonly used criterion. Most patients
with UTIs, however, do not fall into this
category, and 30-50% of patients with
acute urethral syndrome will have colony
counts of <100,000 CFU/mL.(5) For this
reason, some laboratories have opted
to use lower colony counts as a criterion
for interpreting and reporting results.
One common criterion is a colony count
of 10,000 CFU/mL, which would be
expected to increase the sensitivity of
the test while retaining the practicality
of the test to clinicians and laboratories.
For urine culture specimens obtained via
suprapubic aspirate or catheterization,
the most appropriate diagnostic criterion
is a bacterial concentration of not less
than 100 CFU/mL.(6)

ASYMPTOMATIC BACTERIURIA AND
SYMPTOMATIC ABACTERIURIA
Asymptomatic bacteriuria (ASB) refers to
the presence of a positive urine culture
(significant bacteriuria, >100,000 CFU/
ml) in a patient lacking symptoms of a
UTI. Screening of asymptomatic subjects
for bacteriuria is appropriate if bacteriuria
has adverse outcomes that can be
prevented by antimicrobial therapy. The
diagnosis of asymptomatic bacteriuria
should be based on culture of a urine
specimen collected in a manner that
minimizes contamination.
- For asymptomatic women, bacteriuria
is defined as 2 consecutive voided urine
specimens with isolation of the same
bacterial strain in quantitative counts of
100,000 CFU/mL.
- A single, clean-catch, voided urine
specimen with 1 bacterial species
isolated in a quantitative count of
100,000 CFU/mL identifies bacteriuria in
asymptomatic men.
- A single catheterized urine specimen
with 1 bacterial species isolated in
a quantitative count of 100 CFU/mL
identifies bacteriuria in women or men.
Antimicrobial therapy in the male and
non-pregnant female with asymptomatic
bacteriuria is controversial; it is believed

that treatment has little effect on the
natural course of infections. Pyuria
accompanying asymptomatic bacteriuria
is not an indication for antimicrobial
treatment. In contrast, screening and
treatment for a positive culture is
recommended in pregnancy even if
the patient is asymptomatic (see “UTI
in pregnancy”). Screening for and
treatment of asymptomatic bacteriuria
is recommended before transurethral
resection of the prostate and before other
urologic procedures for which mucosal
bleeding is anticipated.(7)
On the other hand, symptomatic
abacteriuria, also known as the acute
urethral syndrome, is seen in patients
who do not have significant bacteriuria
but who have UTI symptoms (frequency,
urgency dysuria). It is important to rule
out other causes of the acute urethral
syndrome. One study performed
suprapubic aspirate in women with acute
urethral syndrome and considered any
bacteria present in this uncontaminated
specimen to represent infection. (8)
Among 42 women (most of whom had
100 CFU/mL on culture of a midstream
specimen) who also had pyuria, 27 had a
positive aspirate culture: 24 E. coli; and 3
S. saprophyticus. Among women without
bladder bacteriuria but with pyuria, 10
of 16 had Chlamydia trachomatis. All of
these women responded to appropriate
antimicrobial therapy with resolution of
symptoms. In comparison, none of 15
women with similar symptoms but no
pyuria had a positive bladder aspirate
culture.
In women with acute urethral
syndrome and pyuria, single-dose or
short-course therapy with trimethoprim–
sulfamethoxazole has been used
effectively, and prolonged courses of
therapy are not necessary for the majority
of patients. If single-dose or short-course
therapy is ineffective, a culture should
be obtained. If the patient reports recent
sexual activity, therapy for C. trachomatis
should be considered (azithromycin 1 g
orally as a single dose or doxycycline
100 mg twice daily orally for 7 days).

TREATMENT OVERVIEW OF ACUTE
UNCOMPLICATED LOWER UTIS IN
FEMALES
Treatment of all symptomatic and
selected asymptomatic patients with
bacteriuria is important to eradicate
the invading organism, prevent or treat
systemic consequences of infection, and
prevent recurrence of infection. Empirical
antibiotic therapy for acute uncomplicated
bacterial cystitis is illustrated below:
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1. Sulfonamides and trimethoprim
Sulfamethoxazole
interferes
with
bacterial folic acid synthesis and
growth via inhibition of dihydrofolic acid
formation from para-aminobenzoic acid;
trimethoprim inhibits dihydrofolic acid
reduction to tetrahydrofolate resulting in
sequential inhibition of enzymes of the
folic acid pathway. Both are excreted
in urine as metabolites and unchanged
drug.
Sulfamethoxazole-trimethoprim
(TMP-SMX) is active against common
urinary tract pathogens, both aerobic
gram-positive
and
gram-negative
bacteria,
except
Pseudomonas
aeruginosa. TMP-SMX is approved for
treatment of urinary tract infections due
to E. coli, Klebsiella and Enterobacter
sp, M. morganii, P. mirabilis and P.
vulgaris; while trimethoprim alone
is approved for the treatment of
UTIs due to susceptible strains of
E. coli, P. mirabilis, K. pneumoniae,
Enterobacter sp and coagulasenegative Staphylococcus including S.
saprophyticus.
The
1999
IDSA
guideline
recommends TMP-SMX or trimethoprim
for empirical treatment of acute
uncomplicated cystitis in adult nonpregnant women in areas where the
prevalence of resistance to these drugs
among E. coli strains causing cystitis is
<20%. For susceptible organisms, TMPSMX 960mg twice daily orally given for
3 days is highly effective therapy for
uncomplicated bacterial cystitis.(9)
TMP-SMX should only be used
during pregnancy if the benefit justifies
the potential risk. The use of TMP-SMX
during pregnancy may increase the
risk of congenital anomalies including
cardiovascular defects, oral clefts,
urinary tract anomalies, and neural tube
defects. TMP-SMX is contraindicated in
late pregnancy because sulfonamides
pass the placenta and may cause
kernicterus in the newborn, but this has
not been observed specifically with SMX.
2. Fluoroquinolones
Fluoroquinolones, including norfloxacin,
ofloxacin, ciprofloxacin and levofloxacin,
exhibit bactericidal activity by inhibiting
bacterial DNA gyrase, an essential
bacterial enzyme that maintains the
superhelical structure of DNA that
is required for DNA replication and
transcription, DNA repair, recombination,
and transposition. Fluoroquinolones

possess activity against and gramnegative aerobic organisms, and newer
generation fluoroquinolones also have
activity against gram-positive organisms
are effective in treatment of cystitis and
UTIs with structural or functional urinary
tract abnormalities and complicated
infections. Ciprofloxacin has the greatest
activity against Pseudomonas, while
levofloxacin shows a slightly lower activity
against Pseudomonas and norfloxacin
has no anti-pseudomonal activity.
Among
the
fluoroquinolones
used for multiday therapies, ofloxacin
is equivalent to TMP-SMX, and
norfloxacin, ciprofloxacin are similar to
TMP-SMX. Other recently introduced
fluoroquinolones are probably as
effective. Nevertheless, compared to
TMP-SMX, fluoroquinolones are more
expensive and provide no additional
benefit. Moreover, overuse of respiratory
fluoroquinolones (those with activity
against S. pneumoniae, e.g. levofloxacin)
which have broader antimicrobial spectra
in UTIs may promote drug resistance, and
the resulting emergence of resistance

may limit their usefulness for respiratory,
polymicrobial, and other non-urinary
infections. Fluoroquinolones therefore
are not universally recommended as first
line empirical therapy of uncomplicated
UTIs. Use of fluoroquinolones in UTI may
be appropriate when: 1) patient has sulfa
allergy, 2) urine culture recovers resistant
organisms, 3) there is >20% resistance
of E. coli to TMP-SMX in the region.
Oral absorption of fluoroquinolones
may be reduced by antacids, iron
salts, calcium salts, and zinc salts. Dairy
products may also impair the absorption
of fluoroquinolones. It is recommended
to
separate
the
administration
times according to manufacturers’
recommendations. Fluoroquinolones
have been related to cartilage damage
in immature animals, they should only be
used during pregnancy if a safer option is
not available.
It should be emphasized that
moxifloxacin is not licensed for use in
UTIs due to inability to achieve adequate
urine levels.

3. Nitrofurantoin
Nitrofurantoin is a synthetic nitrofuran
that interferes with bacterial carbohydrate
metabolism by inhibiting acetylcoenzyme
A. It is bactericidal in urine against
uropathogens such as S. saprophyticus,
E. faecalis, and E. coli. Nitrofurantoin
demonstrates a consistently low level
of resistance among E. coli, grampositive cocci (including Enterococcus
and S. saprophyticus), but it possesses
no activity against Proteus, Serratia, or
Pseudomonas species. It is approved
for the prevention and treatment
of urinary tract infections caused
by susceptible strains of E. coli, S.
aureus, Enterococcus, Klebsiella, and
Enterobacter. Nitrofurantoin should not
be used to treat acute pyelonephritis
since it does not achieve reliable kidney
tissue concentrations.
Nitrofurantoin (macrocrystals 100
mg twice daily for 5 days) is equivalent
clinically and microbiologically to TMPSMX (1 double strength [160/800 mg]
tablet twice daily for 3 days) in the
treatment of uncomplicated cystitis,

Treatment for acute uncomplicated lower UTIs in non-pregnant females
Drug

Comment

Usual adult dosage

Beta-lactam antibiotics
Amoxicillin
Oral: 250-500 mg every 8 hours.
Amoxicillin
clavulanate

Oral:
Mild to moderate infections: One 375-mg tablet three
times daily or 625-mg tablet twice daily.
Severe infections Two 375-mg tablet three times daily or
one 1-g tablet twice daily.

Cefuroxime axetil Oral: 125-250 mg every 12 hours for 7-10 days.

Recommendation
rating

Broad-spectrum activity.
E, III
Amoxicillin preferred to ampicillin as oral treatment in
uncomplicated UTIs due to better oral absorption.
Increasing E coli resistance has limited amoxicillin use.
Amoxicillin and amoxicillin-clavulanate are drugs of
choice for enterococci sensitive to penicillin.
Amoxicillin-clavulanate is preferred for resistance problems.
Cephalosporins have no added advantage and are more
expensive.
Cephalosporins have no activity against enterococci.
7-day treatment is recommended.

Cephalexin

Oral: 500 mg every 12 hours for 7-14 days.

Others
Fosfomycin
trometamol

Oral: single dose 3 g.

Convenient single-dose treatment.
Less effective than TMP-SMX or the fluoroquinolones
Not reliably effective against S. saprophyticus.
Expensive.
Not indicated for upper UTIs.

B, I

Oral: (microcrystalline) 50-100 mg every 6 hours; for 7
days or at least 3 days after obtaining sterile urine.
Oral: (macrocrystals) 100 mg twice daily for 7 days.

Cheap.
Inactive against Proteus and Pseudomonas species.
Not recommended in patients with renal impairment.
Effective for prophylaxis.
Not indicated for upper UTIs.
Gastrointestinal upset is frequent.

B, I

TMP-SMX is the standard treatment for UTIs unless in
areas or high resistance or contraindication exists.
Effective in 3-day treatment course.
TMP-SMX is also effective in complicated and
recurrent infections.

A,II

Nitrofurantoin

Sulfonamides and trimethoprim
Trimethoprim

Oral: 100 mg every 12 hours or 200 mg every 24 hours for
3-10 days.

Trimethoprim Oral: 960mg every 12 hours for 3-5 days.
sulfamethoxazole

A,I

Fluoroquinolones
Ciprofloxacin
Oral: 250 mg every 12 hours for 3 days.
I.V.: 200 mg every 12 hours for 7-14 days.

A,II

Levofloxacin

A,II

Norfloxacin

Ofloxacin

Ciprofloxacin has better antipseudomonal activity than
levofloxacin.
Norfloxacin has no activity against pseudomonas.
Oral, IV: 250 mg every 24 hours for 3 days.
Due to activity against gram-positive Streptococci,
Oral:
extensive use of ofloxacin and levofloxacin may lead to
Due to E. coli, K. pneumoniae, P. mirabilis: 400 mg every 12
resistance.
hours for 3 days.
Also effective for pyelonephritis and prostatitis.
Due to other organisms: 400 mg every 12 hours for 7-10 days.
3-day therapy is effective.
Oral: 200 mg every 12 hours for 3-7 days.
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A,II

A,I

with clinical cure rates 84 and 79%
respectively.(10) A 7-day nitrofurantoin
may or may not be similar in effectiveness
to trimethoprim and TMP-SMX.
It is of note that the dosage for
microcrystalline nitrofurantoin is 50100 mg 4 times daily, compared to the
macrocrystalline nitrofurantoin which is
100 mg twice daily. The macrocrystalline
form is absorbed more slowly due to
slower dissolution and helps to decrease
the nausea and vomiting associated
with microcrystalline product,(11) but
is more expensive. Nitrofurantoin is
contraindicated in significant renal
impairment (anuria, oliguria, significantly
elevated serum creatinine, or creatinine
clearance <60 mL/minute), as it will not
achieve adequate concentration in urine
and is toxic.
4. Beta-lactam antibiotics
Beta-lactams exert bactericidal activity
by binding to one or more of the penicillinbinding proteins (PBPs) which in turn
inhibits the final transpeptidation step of
peptidoglycan synthesis in bacterial cell
walls. They are excreted rapidly in the
urine, and are as a group less effective in
treatment of cystitis than are TMP-SMX,
trimethoprim, and the fluoroquinolones
when given for 3 days. Among penicillins,
ampicillin (and amoxicillin) is the standard
penicillin that has broad-spectrum activity
including enterococci. Increasing E. coli
resistance has limited amoxicillin use in
acute cystitis. Amoxicillin-clavulanate is
preferred for resistance problems.
There are no major advantages
of cephalosporins over other agents
in the treatment of UTIs, and they are
more expensive. Cephalosporins may
be useful in cases of resistance to
amoxicillin and TMP-SMX according
to culture and sensitivity tests. These
agents are not active against enterococci.
5. Fosfomycin
Fosfomycin belongs to phosphonic acid
derivative. It kills bacteria by inhibiting
pyruvyl transferase, which is critical in
the synthesis of cell walls by bacteria. It is
bactericidal against most UTI pathogens,
including E coli, Enterobacter, Klebsiella,
and Enterococcus species. Little crossresistance between fosfomycin and
other antibacterial agents exists. 38%
of fosfomycin is excreted unchanged in
the urine, and high urinary levels (100
mcg/mL) persist for more than 48 hours
after a single 3-g dose. Fosfomycin (as
trometamol salt) is approved by the US
Food and Drug Administration (FDA)
for the treatment of uncomplicated UTI

in women due to susceptible strains
of E. coli and Enterococcus faecalis.
It is a unique antibiotic for its singledose advantage over other antibiotics;
nevertheless, cost has limited its use
in the treatment of UTI. Same as
nitrofurantoin, it should not be used to
treat pyelonephritis.
In
clinical
trials,
single-dose
treatment with fosfomycin is comparable
to a 7-day regimen of nitrofurantoin,
but is less effective than a 7 to 10-day
course of ciprofloxacin or TMP-SMX.(12)
However, single-dose fosfomycin has
not been compared with short course
therapy of other agents.

DURATION OF TREATMENT
UNCOMPLICATED CYSTITIS

IN

Single-dose
therapy
(e.g.
TMPSMX 2 double-strength tablets or
amoxicillin 3 grams) for UTIs has
been proposed to decrease treatment
course, increase compliance, and
reduce side effects. In otherwise
healthy adult non-pregnant women
with acute uncomplicated bacterial
cystitis, single-dose therapy of TMPSMX, trimethoprim, fluoroquinolones is
generally less effective than the same
antimicrobial used for longer durations.
Studies on TMP-SMX, trimethoprim and
fluoroquinolones revealed significantly
lower eradication rates with single-dose
therapy than with longer durations.
On
the
other
hand,
most
antimicrobials given for 3 days are as
effective as the same antimicrobial
given for a longer duration, and 3-day
regimens are preferable over long
course (7 to 10 days) regimens for the
treatment of acute uncomplicated cystitis
because of better compliance, lower
cost, and lower frequency of adverse
reactions.
Several
studies
and
clinical
experience
have
confirmed
the
effectiveness of three-day regimens
of trimethoprim, TMP-SMX, or a
fluoroquinolone for the treatment of
acute uncomplicated cystitis. (13) There is
no apparent benefit in extending therapy
with TMP-SMX or a fluoroquinolone past
three days, and adverse reactions are
more common in patients treated with
longer regimens.
The effectiveness of a 3-day
regimen was also supported by a metaanalysis that included 32 trials (9605
patients).(14) Antibiotic therapy for 3 days
was similar to prolonged therapy (5 days)
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in achieving symptomatic cure, while
prolonged treatment was more effective
in obtaining bacteriologic cure.
However, in comparison, 3-day
regimens with beta-lactams are less
effective than 5 or more days of therapy.
(15)
A 3-day regimen of trimethoprimsulfamethoxazole is more effective and
less expensive than 3-day regimens of
nitrofurantoin, cefadroxil, or amoxicillin
for treatment of uncomplicated cystitis in
women.(16) A 3-day course of amoxicillinclavulanate was not as effective as
ciprofloxacin even in women with
susceptible strains.(17)
In general, a 3-day treatment duration
is recommended for trimethoprim,
TMP-SMX and fluoroquinolones. A
7-day treatment should be allowed for
other antibiotics as mentioned above,
in pregnancy, or in UTIs with factors
associated with occult renal or prostatic
involvement and with complication
these
factors. (18) Nevertheless,
guidelines are based on antimicrobial
susceptibilities reported in the late
1990s, which are changing over time and
vary geographically.

UTI IN PREGNANCY
Because of the physiologic
changes associated with pregnancy,
pregnant patients are considered
immunocompromised UTI hosts. There
is an increased risk of serious infectious
complications from symptomatic and
asymptomatic urinary infections in
a healthy pregnant woman. Women
identified with asymptomatic bacteriuria
in early pregnancy have a 20 to 30fold increased risk of developing
pyelonephritis
during
pregnancy,
compared
with
women
without
bacteriuria.(19) These women also are
more likely to experience premature
delivery and to have infants of low birth
weight. Prospective, comparative clinical
trials have reported that antimicrobial
treatment of asymptomatic bacteriuria
during pregnancy decreases the risk
of subsequent pyelonephritis from
20%–35% to 1%–4%.(20) Antibiotic
treatment compared to placebo or no
treatment was effective in clearing
asymptomatic bacteriuria. The incidence
of pyelonephritis was reduced. Antibiotic
treatment was also associated with a
reduction in the incidence of low birthweight babies but a difference in preterm
delivery was not seen.(21)
E. coli, originating from fecal
floras that colonize the periurethral
area (ascending infection), is the most

common cause of UTI in pregnancy,
accounting for 80-90% of cases.
Klebsiella, Enterobacter, and Proteus
species cause most of the remaining
cases.
Gram-positive
organisms,
particularly Enterococcus faecalis and
group B Streptococcus (GBS, or S.
agalactiae), are also clinically important
pathogens.
Pregnant women should be
screened for bacteriuria by urine
culture at least once in early
pregnancy, and they should be treated
with 3-7 days of antibiotics if the
results are positive. Periodic screening
for recurrent bacteriuria should be
undertaken following therapy.(7)
An antibiotic with a low adverse
effect profile for 7 days is advocated.
Beta-lactam antibiotics penicillins,
cephalosporins, and nitrofurantoin
theoretically can be used safely.
There have been few human studies
using fosfomycin for the treatment
of asymptomatic bacteriuria during
pregnancy. TMP-SMX is to be avoided
in the first and third trimesters.
Fluoroquinolones are contraindicated in
pregnancy. Urine culture is done 2 weeks
later to document eradication even if
clinically responding.

RECURRENT UTIS AND
PROPHYLACTIC ANTIBIOTIC
A recurrent UTI can be classified as
either a re-infection or a relapse. As
infecting pathogens frequently persist
in the rectum, it is difficult to clinically
distinguish between a relapse and reinfection if the infecting strain is the
same.
Prophylaxis has been advocated
for women who experience two or more
symptomatic UTIs within six months,(22)
or three or more over 12 months.(23)
A meta-analysis from the Cochrane
database evaluated 10 trials involving
430 healthy non-pregnant women with
two to three or more UTIs during the
previous twelve month period showed
that continuous antibiotic prophylaxis
for 6-12 months reduced the rate of UTI
during prophylaxis when compared to
placebo. After prophylaxis two studies
showed no difference between groups.
However there were more adverse
events in the antibiotic group.(24)

of recurrences when nitrofurantoin,
TMP-SMX, or a fluoroquinolone is used
after intercourse has approximated that
obtained with continuous prophylaxis,
although there is no data available from
head-to-head comparison trials.
Postcoital TMP-SMX is a safe,
effective, and inexpensive approach to
the management of recurrent urinary
tract infections in young women with
both low (two or fewer times per week)
and high (three or more times per week)
intercourse frequencies. In the only
placebo-controlled trial, the infection
rate was lower in patients receiving
postcoital TMP-SMX (40 mg/200 mg)
compared to placebo (0.3 versus 3.6 per
patient-year).(25)
Sexual intercourse, diaphragmspermicide use, and a history of
recurrent UTI are strong and
independent risk factors for UTI.(2)
Women with recurrent UTIs who are
sexually active or who use spermicides
(particularly
in
conjunction
with
diaphragms) should be counseled about
the possible association between their
infections and sexual intercourse and
use of spermicides. Abstinence or a
decrease or elimination of the usage
of
spermicide-containing
products
may reduce the risk of UTI. Also, it is
reasonable to suggest to women that
early postcoital voiding and more liberal
fluid intake to increase the frequency of
micturition might be helpful. Although
they have not been shown in controlled
studies to be associated with a reduced
risk of recurrent UTI, they are unlikely
to be harmful. Urologic evaluation is not
routinely indicated.

ADJUNCTIVE AND
COMPLEMENTARY THERAPY
Phenazopyridine
Phenazopyridine is a urinary tract
analgesic, and is ineffective in actual
eradication of true UTI pathogens. For
treatment of UTI, symptoms will often
resolve within 24-48 hours after starting
an antibiotic. Patients with severe dysuria
or delayed response to antibiotic may
receive phenazopyridine for 1-2 days. It
is of note that false positive nitrite tests
can occur with substances that turn the
urine red including phenazopyridine.

bladder epithelium. Two Cochrane
reviews studied cranberries in treatment
and prophylaxis of urinary tract
infection. There was no randomized
controlled trial that assessed the
effectiveness of cranberry juice for the
treatment of UTIs.(26) There is some
evidence that cranberry juice may
decrease the number of symptomatic
UTIs over a 12 month period, particularly
for women with recurrent UTIs. However
its effectiveness for other groups is less
certain. The large number of dropouts/
withdrawals indicates that cranberry
juice may not be acceptable over long
periods of time. It is not clear what
is the optimum dosage or method of
administration (e.g. juice, tablets or
capsules).(27)

EMPIRICAL TREATMENT FOR UPPER
UTIS
Upper UTIs deserve more vigorous
investigation and treatment due to the
possibility of urosepsis. Urine culture
with optional blood culture should be
taken and the need of hospitalization
should be assessed. Patient can be
either treated with an oral antibiotic in
out-patient setting, or patient should
be hospitalized and treated with an
intravenous antibiotic depending on
severity of symptoms and compliance
issue.
For young non-pregnant women with
normal urinary tracts presenting with an
episode of acute pyelonephritis, 14 days
of antimicrobial therapy is appropriate;
courses of highly active agents as short
as 7 days may be sufficient for mild or
moderate cases. Mild cases can be
managed with oral antibiotics. An oral
fluoroquinolone is recommended or, if
the organism is known to be susceptible,
TMP-SMX can be considered. If a grampositive bacterium is the likely causative
organism, amoxicillin or amoxicillin/
clavulanic acid may be used alone.(9)
Patients with more severe cases of
acute pyelonephritis should be admitted
to hospital and treated with a parenteral
fluoroquinolone, an aminoglycoside with
or without ampicillin, or an extendedspectrum cephalosporin with or without
an aminoglycoside; if gram-positive
cocci are causative, treatment with
ampicillin/sulbactam with or without an
aminoglycoside is recommended.(9)

Cranberry
Postcoital prophylaxis may be
attractive to women who describe
a clear relation between sexual
intercourse and subsequent lower
UTIs. The reduction in the frequency

Preliminary studies show that cranberry
(Vaccinium macrocarpon) juice may
be useful to prevent and treat UTIs by
inhibiting bacterial adherence to the
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With improvement, the patient’s
regimen can be changed to an oral
antimicrobial to which the organism is
susceptible to complete the course of
therapy.

Treatment for acute upper UTIs
Drug

Usual adult dosage

Beta-lactam antibiotics
Amoxicillin
Acute uncomplicated pyelonephritis: 875 mg every 12
clavulanate
hours or 500 mg every 8 hours.
Mild to moderate infections One 375-mg tab tds or 625-mg
tab bd. Severe infections Two 375-mg tab tds or one 1-g
tab bd.
1.2 g every 8 hours, may be increased to every 6 hours for
more serious infections.
Ampicillin

IV: 1-2 g every 6 hours.

Ampicillinsulbactam

Oral: 375-750 mg bd.
IM/IV: 1.5-12 g/day in divided doses every 6-8 hours up to
a max daily dosage of 4 g sulbactam.

Cefotaxime

IV: 1-2 g every 12 hours.

Ceftriaxone

IM/IV: 1-2 g every 12-24 hours.

Ceftazidime

IM/IV: 250-500mg IV or IM every 8-12 hours.

Cefuroxime

IM/IV: 750 mg every 8 hours

Comment

Recommendation
rating

Active against gram-positive organisms including
enterococci.
Addition of beta-lactamase inhibitor extends the
spectrum of activity to methicillin-sensitive S. aureus as
well as anerobes including B. fragilis.

B, III

Cephalosporins with extended-spectrum activity.
Ceftazidime is active against Pseudomonas while
cefotaxime and ceftriaxone are not.
Cephalosporins are not active against enterococci.

B, III

Aminoglycosides
Amikacin

IM/IV: 15 mg/kg/day in 2-3 divided doses. Max 1.5 g/day

Gentamicin

IM/IV: 3-5mg/kg/day in divided doses every 8 hours, or
4-7mg/kg every 24 hours.

Sulfonamides and trimethoprim
Trimethoprim Oral: 960mg every 12 hours for 7-14 days.
sulfamethoxazole
Fluoroquinolones
Levofloxacin
Oral, IV: 250 mg every 24 hours for 10 days.
Ciprofloxacin
Norfloxacin
Ofloxacin

Oral: 500 mg every 12 hours for 7-14 days.
I.V.: 400 mg every 12 hours for 7-14 days.
Oral: 400 mg twice daily for 10-21 days.
Oral: Complicated: 200 mg every 12 hours for 10 days.
300-600 mg daily in 2-3 divided doses.

OTHER UTIS
UTI in males
The normal male urinary tract has many
natural defenses to infection, including
the separation of the urethral opening
and the anus, the long urethra as barrier
between the urinary bladder and the
perineum. Because of these defenses,
many experts consider UTIs in males to
be complicated, and infections are more
likely to be associated with anatomic
abnormalities,
requiring
surgical
intervention to prevent sequelae.
For UTI in males without features of
acute pyelonephritis or prostatitis, urine
culture should be obtained and 10- to 14day antibiotic therapy is then instituted.
TMP-SMX or a fluoroquinolone is
preferred. If acute pyelonephritis or
prostatitis is suspected, patient should
be hospitalized and IV antibiotics should
be initiated.
If clinical cure cannot be achieved
after antibiotic therapy, a repeat urine
culture plus urologic evaluation should be
done, and a prolonged antibiotic therapy
of 6 weeks as treatment of prostatitis
should be considered. TMP-SMX or a
fluoroquinolone is a preferred agent for

B, III
Possess antipseudomonal activity.
Amikacin generally is reserved for multiresistant bacteria.

As empirical outpatient
treatment.

Uncomplicated: B,II

As empirical treatment.
For both outpatient and inpatient treatment.
Due to activity against gram-positive Streptococci by
some fluoroquinolones, extensive use may lead to
resistance.
Active against Pseudomonas.

Uncomplicated:
A, II
Complicated: B, III

prostatitis caused by gram-negative
organisms. If urine culture shows
gram-positive organisms, amoxicillin
or amoxicillin-clavulanate can be used.
The duration of antibiotic treatment for
acute prostatitis is 4 weeks to prevent
development of chronic prostatitis. For
chronic prostatitis 4 to 12 weeks of
antibiotics is required.
UTI in pediatrics
E. coli is the most common bacterial
cause of pediatric UTI, accounting for
approximately 80% of UTI in children.
Other gram-negative pathogens include
Klebsiella, Proteus, Enterobacter, and
Citrobacter. Gram-positive pathogens
include S. saprophyticus, Enterococcus,
and, rarely, S. aureus.
The presence of UTI should
be considered in infants and young
children 2 months to 2 years of age with
unexplained fever. Diagnosis of UTI
is based on the culture of a properly
collected specimen of urine; urinalysis
can only suggest the diagnosis.
The usual choices for treatment
of UTI orally include amoxicillin, a
sulfonamide-containing antimicrobial
(TMP-SMX) or a cephalosporin.
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Emerging resistance of E. coli to ampicillin
appears to have rendered ampicillin and
amoxicillin less effective than alternative
agents. Studies comparing amoxicillin
with TMP-SMX have demonstrated
consistently higher cure rates with
TMP-SMX, regardless of the duration
of therapy. Agents that do not achieve
therapeutic blood concentrations,
such as nalidixic acid or nitrofurantoin,
should not be used to treat UTI in febrile
infants and young children in whom renal
involvement is likely.
Infants and young children 2 months
to 2 years of age, including those whose
treatment initially was administered
parenterally, should complete a 7- to 14day antimicrobial course orally. After a 7to 14-day course of antimicrobial therapy
and sterilization of the urine, they should
receive antimicrobials (TMP-SMX,
trimethoprim, nitrofurantoin, nalidixic
acid) in therapeutic or prophylactic
dosages until the imaging studies of the
urinary tract are completed.(28) On the
other hand, NICE Guidance does not
recommend prophylactic antibiotics in
infants and children following first time
UTI. It may be considered in infants and
children with recurrent UTIs.(29) Apart
from children with recurrent UTIs, it is
reasonable to give antibiotic prophylaxis

to, significant urinary tract anomalies,
or significant kidney damage. General
advice should be provided on preventing
UTIs, such as maintaining adequate fluid
intake and avoiding a delay in voiding.
Catheter-associated UTIs
Catheter-associated UTIs (CA-UTI)
in patients with indwelling urethral,
indwelling suprapubic, or intermittent
catheterization is defined by the presence
of symptoms or signs compatible with UTI
with no other identified source of infection
along with not less than 1,000 CFU/ml
of not less than 1 bacterial species in a
single catheter urine specimen or in a
midstream voided urine specimen from
a patient whose urethral, suprapubic,
or condom catheter has been removed
within the previous 48 hours.
In short-term catheterization, E. coli
is the most frequent species isolated,
occurring in around one-third of isolates.
Other bacteria isolated include Klebsiella
species, Serratia species, Citrobacter
species, and Enterobacter species,
nonfermenters such as P. aeruginosa,
and gram-positive cocci, including
coagulase-negative staphylococci and
Enterococcus species. Funguria, mostly
candiduria, is reported in 3%–32% of
patients catheterized for short periods
of time. On the other hand, UTIs in
patients with long-term catheterization
are usually polymicrobial. In addition to
the pathogens isolated from patients with
short-term catheterization, species such
as P. mirabilis, Morganella morganii, and
P. stuartii are common.(30)
Seven days is the recommended
duration of antimicrobial treatment for
patients with CA-UTI who have prompt
resolution of symptoms, and 10–14 days
of treatment is recommended for those
with a delayed response, regardless of
whether the patient remains catheterized
or not. Specifically, a 5-day regimen
of levofloxacin may be considered
in patients with CA-UTI who are not
severely ill. A 3-day antimicrobial regimen
may be considered for women aged not
more than 65 years who develop CA-UTI
without upper urinary tract symptoms
after an indwelling catheter has been
removed.(31)

SUMMARY
Treatment of UTI depends on various
factors,
e.g.
patient
populations,
comorbidity, clinical features, risk factors
and diagnosis. Antimicrobial treatment

should also tailor for individual patient
factors, local antimicrobial resistance
surveillance data, and susceptibility
testing of bacteria of urine cultures.
Due to increasing resistance of UTI
pathogens towards TMP-SMX and
other antimicrobials, it is not surprising
to see some less frequently used
antimicrobials to emerge as possible
alternatives. We anticipate that specific
management of UTIs in region with
high resistance rates will be addressed
in the upcoming update to IDSA
Guidelines for Antimicrobial Treatment of
Uncomplicated Acute Bacterial Cystitis
and Acute Pyelonephritis in Women
which is published in 1999, which is
expected to be available in Winter 2011.
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Botanical Names: Valeriana officinalis
L, Centranthus ruber, Valeriana
angustifolia, Valeriana edulis, Valeriana
jatamansii,
Valeriana
officinalis,
Valeriana psuedofficinalis, Valeriana
sitchensis, Valeriana wallichii,
Family: Valerianaceae
Latin: derived from Valerius, Radix
Valerianae
Common names/other names: Garden
valerian, Garden heliotrope, valerian, allheal, amantilla, carpon’s tail, heliotrope,
setewale, setwall, vandal root, valerian
root, St. George’s herb, Baldrian,
Baldrianwurzel,
Belgium
Valerian,
Common Valerian, Fragrant Valerian,
Indian Valerian, Mexican Valerian,
Pacific Valerian, Tagar, Tagar-Ganthoda,
Tagara, Valeriana, Valerianae radix,
Valériane, Valériane Officinale, Valeriana
rhizome.
Chinese Name: chih ts’ao; 瓦莱里安
Part Usually Used: root
Common Uses: occasional sleeplessness,
occasional
nervousness,
mild
to
moderate mood swings or a depressed
mood caused by everyday stress,
nervous tension or anxiety

ABSTRACT
Valerian extract is traditionally used
to relieve muscle spasms, to treat
insomnia, hysteria, nervous tension,
fatigue and menstrual cramps. It is
among the most popular sleeping
aids in Europe. Chemical analysis
and clinical experiments confirm the
sedative compounds present mainly
in the alcoholic extracts made from
the fresh roots of Valeriana officinalis.
Scientific studies on the effects of the
active chemical components reveal
that moderate doses of valerenic acid,
valepotriates and other flavonoids
derived from the valerian root promote
relaxation of the Central Nervous
System (CNS) to reduce overactive
behaviors that include occasional

nervousness, nervous tension, and
anxiety and panic attacks. However,
the exact nature and mechanism of
action remain unknown.
Keywords:
spasmolytic,
insomnia

Valerian,
valepotriates,

sedative,
anxiolytic,

INTRODUCTION

Valerian has been used as a medicinal
herb since ancient Greek and Roman
times. Its properties were described by
Hippocrates and it was prescribed by
Galen as remedy for insomnia. It was
sometimes placed in the wedding
clothes of the groom to ward off the
“envy” of the elves in medieval Sweden.
Valerian can be consumed as a tea.(1)
This plant has sweet-smelling pink or
white flowers. The name “Valerian” in
Latin means “to be strong or healthy”,
and this can be attributed to its
medicinal use. It may also refer to its
strong odor.(2)
Ancient Greeks used the plant in
a variety of medical disorders ranging
from digestive ailments, urinary tract
disorders, liver problems, nausea and
insomnia. For centuries, it has been
traditionally used as a diuretic and
also used for hysteria, sleeplessness,
epilepsy and nervousness.(2)
In Germany, it was used for unruly
children while German women used it
as a perfume in the 16th century, as a
condiment in medieval times, and as a
coffee substitute.(2) Valerian has often
been used for its sedative properties
in complementary and alternative
medicine. It has been recommended for
epilepsy but supporting evidence from
modern research is lacking. Currently,
the herb is used mainly for insomnia
remedy.
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TAXONOMY, DISTRIBUTION,
NOMENCLATURE

AND

Valerian (Valeriana officinalis L.) is a
highly variable species of the Valerian
family (Valerianaceae) occurring in
Southeastern, East-central, Eastern
Europe, extending to the Southern Alps
and South Sweden.(3) It is native to
Europe, South Africa, and parts of Asia.
Valerian was brought to North America
by colonists at an early date. It escaped
from cultivation, becoming naturalized
from Nova Scotia to Pennsylvania,
Quebec, and Ohio to Minnesota.(3) The
genus Valeriana includes upwards of 250
species of the South Africa, the Andes,
and northern temperate zone.(4) Twenty
species are indigenous to Europe.(5)
There are sixteen native or naturalized
species, with five subspecies and two
varieties in North America (exclusive of
Mexico).(5) Linnaeus noted that the plant
is named in honor of Roman emperor
from 253-260, Publius Aurelius Licinus
Valerianus. The name “valerian” is
derived from the Latin word “valere”
meaning “to be in health”.(4) Only four of
the 30 species of Valeriana distributed
in Southwest and Northeast China were
used mostly as medicine.(6) The largescale propagation of the endangered
plant offer an attractive alternative for its
production for medicinal purposes since
the valepotriate production in in vitro
cultures of Valeriana edulis ssp. procera
was closely related to rhizome and root
differentiation in the reproductive stage.(7)

DESCRIPTION AND IDENTIFICATION
OF VALERIAN
Macroscopic appearance
The plant grows typically from a short
rhizome to 2 m high flowers after autumn
establishment and winter dormancy,
following death in winter. Valerian (Fig. 1)
bears many small white or pink fragrant
flowers in a dense head of several
stalked clusters and has pinnatelydivided leaves with six to 10 pairs of

A

B

C

D

Figure 1. Valeriana officinalis L. (From L to R: (A) V. officinalis in its habitat; (B.) a close up view
of individual stem with flowers and leaves; (C) a scratch diagram of flowers, leaves and seeds
and (D) seeds at magnified scale. (Photos taken from http/www.alibaba.com, Carl Lindman’s
Bilder ur Nordens Flora, and by Michael Moore)

lance-shaped leaflets. These heads
bear small (5 mm) tapered seeds that
are spread by wind. The fresh root has
a very distinctive and strong penetrating
odour and appears like a mop - a mass
of long, white, relatively unbranched
roots, up to 5 mm in diameter and 30 cm
long. The plant is highly variable. There
are diploid, tetraploid, and octaploid
types. Polyploidy occurs in V. officinalis.
Central European valerian is usually
tetraploid and English valerian is usually
octaploid.(8)
The plant has obovoid, short
rhizome with numerous fine and long
dark to grayish brown roots (Fig 2). The
roots are usually brittle with 10-15 cm in
length, 0.1-0.3 cm in diameter and with
fine longitudinal wrinkles. The rhizome
is 1-2 cm in length. The diameter with
buds and stem at the crown remains
the same. It has hard texture and
difficult to break. Its stolons have thick
long and extremely small scaly leaves.
It has a somewhat sweet and slightly
spicy, bitter taste. Its strong odor
resembles camphor and valeric acid.
The rhizome is pale to grayish brown,
obconical to cylindrical shape up to 50
mm in diameter and long. The base is
elongated or compressed with numerous
roots emerging to it. The apex has a cup
shaped scar with rare stem bases. The
pith exhibits a central cavity traversed
with septa. The roots are cylindrical
and numerous, 1-3 mm in diameter and
sometimes more than 100 mm long. A
few filiform fragile secondary roots are
present. It has short fibrous fractures.
The stolons appear yellowish-gray
showing prominent nodes separated
with longitudinally striated internodes
each 20-50 mm long.(9-10)
Microscopic description
The transverse section of the root (Fig.
2) reveals the suberized epidermis,
phloem fibers, a grayish brown stele and
a thick, light grayish brown cortical layer.
The exodermis is made up of suberized
cells containing essential oil droplets.
Parenchyma cells containing starch

are also evident. Yellow stone cells are
also evident.(9) The outer suberized
collenchymatous cortex contains resins.
The inner cortex is made up of polygonal
to round cells filled with both simple
and compound starch. The endodermis
is made up of suberized, tangentially
elongated cells. The pericycle is
starch filled and continuous. It has
indistinct cambium. The phloem zone
is surrounded with parenchyma. Starch
filled cells also surround the vascular
bundle forming an interrupted ring. The
rhizome has numerous vascular bundles
coming from the roots and stolons. The
epidermis and exodermis are partly
replaced with poorly developed periderm.
The central pith has numerous cavities
of various sizes separated with sclerified
plates. The powder is light brown with
numerous fragments of parenchyma
cells filled with starch granules. There
are also cells with light brown resins,
rectangular sclereids with pitted walls,
isolated xylem in non-compact bundles,
some cork cells and absorbing root hair
fragments present.(10)

of valerian which is valerenic acid
(MF:C15H22O2; MW:234.33; Fig. 3).(13)
Both valerenic acid and valerenol
enhanced the response to GABA at
multiple types of recombinant GABA(A)
receptors.(14) The relationship between
the content of sesquiterpenic acids
(valerenic acid, acetoxyvalerenic acid)
and the modulation of GABA(A) receptors
by Valerian extracts of different polarity
has been investigated.(15) Valerenic acid
was also found out to stimulate chloride
currents through GABA(A) receptors.(16)
It is also a partial agonists of the
5-HT(5a) receptor.(17) (-)-borneol and
(+)-Borneol, a bicyclic monoterpene
from essential oils of valerian, has a
positive modulating action at GABA(A)
receptors, and at high concentrations
(>1.5mM) (+) directly activated GABA(A)
receptors producing 84% and 89%,
respectively, of the maximal GABA
response.(18) Sesquiterpenes and iridoids
were studied for their metabolic changes
upon incubation with freshly prepared
rat hepatocytes and subsequently
analysed phytochemically as well as
pharmacologically in vitro.(19)
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Figure3. Structure of valerenic acid (20)(21)

b) Lignan (hydroxypinoresinol)
This compound has the ability to bind to
benzodiazepine receptors.(13)
c) Linarin (flavone)

Figure 2. V. officinalis root (L to R:(A)
longitinual-section, (B)cross-section, and (C)
rhizome)(11)

A flavone glycoside, linarin, which
attribute to the sedative and sleepenhancing properties, has been identified
in Valeriana officinalis.(22)

BIOACTIVE CONSTITUENTS

d) Hesperidin

a) Monoterpenes (Bornyl acetate;
valepotriates) and sesquiterpenes
(valerenic acid, valerenol)

Another reported component that
produces sedative and sleep-enhancing
properties of valerian is due to 2S(-)hesperidin.(23)

Monoterpenes and sesquiterpenes are
compounds found in valerian. Both are
known to have sedative effects except
that the former is cytotoxic and the latter
has no such effect. Sesquiterpenes
showed a good and significant effect to
improve poor sleep without side effects
being observed.(12) These compounds
include bornyl acetate (MF:C12H20O2;
MW:196.286) and the major constituent
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e) Methylapigenin
6-methylapigenin
from
Valeriana
wallichii, was able to potentiate the sleepenhancing properties of hesperidin and
was found to have anxiolytic properties as
well.(23) In the crude drug, the calculated
percentage of 6-methylapigenin was in
the range of 0.013% to 0.0013%.(24)

f) Valtrate
Valtrate, a Rev-transport inhibitor from
the nucleus to cytoplasm was isolated
from Valerianae radix.(25)

IDENTIFICATION, ISOLATION, AND
PURIFICATION
OF
BIOACTIVE
COMPONENTS
To differentiate Valeriana procera
Kunth from V. officinalis L. and other
commercially
important
Valerian
species such as V. jatamansi Jones,
V. edulis Nutt, and V. sitchensis Bong,
macro- and microscopic comparative
analyses were performed by Joshi et al.
(2005).(26) Investigation for the terpenoid
compositions by means of GC and GC/
MS analyses of the essential oils, as well
as by one- and two-dimensional NMR
studies of the isolates were performed
so as to determine the chemical diversity
of 4 Valeriana genera, including V.
wallichii. (27) Clionasterol-3-O-betaD-glucopyranoside and a mixture of
6’-O-acyl-beta-D-glucosyl-clionasterols
have been isolated from the chloroform
extract of Valeriana officinalis. GC-MS
analysis was used to identify the acyl
moieties.(28)
To establish the fingerprint of the
hydrophilic constituents of Valeriana
medicinal plants, the HPLC-UV assay
was done.(29) For stability control, a
HPLC-method for separation of medium
polar and nonpolar compounds in
preparations of Valeriana officinalis was
established. As degradation products
in Valerian root, hydroxyvalerenic acid,
pinoresinol & hydroxypinoresinol were
identified.(30)
Structures of two new lignans along
with 5 known compounds have been
isolated from the roots of V. prionophylla
and have been established on the basis of
1D and 2D NMR experiments. They were
found to have a powerful antioxidative
and
vasorelaxant
activities. (31)
In the enantioselective total synthesis
of valeriananoids A-C from (R)-carvone,
a tandem intermolecular Michael
addition-intramolecular Michael additionalkylation sequence and an electrontransfer-mediated 6-endo-trig cyclization
as key steps were employed.(32)
Structures of two new flavone
glycosides, including acacetin 7-O-betasophoroside, have been isolated from
the rhizomes and roots of V. jatamansi
together with 15 known compounds
were determined by spectroscopic and
chemical means.(33)
The interspecific and intraspecific
comparison of valepotriates contents

in three Valeriana plants, V. jatamansi
Jones, V. officinalis L., and V. officinalis
var. latifolia Miq. shows that they are
different. Among them, V. jatamansi Jones
has the highest valepotriate content.(34)
Spectroscopic data were used to
elucidate the structure of a new isolated
bicyclic sesquiterpene acid, (-)-3 beta,4
beta-epoxyvalerenic acid together with
valerenic acid and hexadecanoic acid.(35)
Reversed-phase HPLC was employed to
quantitatively estimate the valtrate, DIAvaltrate, acevaltrate, 1-beta-acevaltrate
and didrovaltrate in the leaves, flowers,
stems and roots of 9 Valeriana species
including V. glechomifolia which was
the richest one for valepotriates.(36)
Spectroscopic data interpretation were
used to elucidate the structures of 5 new
iridoids, including 1-homoacevaltrate,1homoisoacevaltrate along with 10 known
analogues, which were isolated from the
rhizomes and roots of V. jatamansi.(37-38)
UV, NMR and mass spectral data
were used to identify the flavonoid
6-methylapigenin isolated from the
rhizomes and roots of V. wallichii.(24)
Capillary electrophoresis method, with
a detection limit of 5.8 micrograms/ml
or less was developed by Mikell et al.
(2001) to determine sesquiterpenes like
valerenic acid, its hydroxy and acetoxy
derivatives.(39)
Ultrasonically assisted extraction
was performed in experiments related
to the industrial production of medicinal
tinctures of sage and valerian (Valeriana
officinalis L.) and High Performance
Liquid Chromatography (HPLC) was
used to examine the influence of
ultrasound on the quality of valerian
tincture.(40) To evaluate the recoveries
of some characteristic components with
different polarities and structures present
in the headspace of four aromatic
medicinal plants including V. officinalis,
the performance of 8 commercially
available solid-phase microextraction
fibres was compared by Bicchi et al.
(2000).(41) Different species of Valeriana
yielded 11.65-0.05 mg/g of Valerianic acid
derivatives (VAD) and 1.81-0.03 mg/g of
valepotriates using HPLC analysis and
the variation between individuals of one
cultivar of V. officinalis ranged from 12.34
to 3.01 mg/g of VAD and 3.67-0.92 mg/g
of valepotriates.(42) Structure elucidation
of tamariscene, a new sesquiterpene,
valerena-4,7(11)-diene and five new
pacifigorgiadienes from the essential
oil of Valeriana officinalis, was carried
out by NMR spectroscopy and chemical
correlations.(43)
It was found out by Cavadas et al.
(1995) that water and alcoholic extracts,
containing amino acids and valerenic
acid, displace 3H-muscimol from synapse
membrane of rat brain.(44) Spiking
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experiments with inactive extract and
profiling active extracts such as valerian
extract containing known GABA (A)
receptor ligand valerenic acid were used
to validate the protocols for an approach
for rapid HPLC-based profiling for new
GABA (A) ligands of natural origin.(45)
Hydrodistillation and supercritical CO2
were used to identify forty-seven
components representing 89.3% and
35 constituents varying from 86.1%
to 95.1% of the essential oil extracted
from V. officinalis L. roots growing wild
in Iran.(46) Various spectral analysis and
chemical conversion were used to isolate
and identify the 4 compounds including
valerenic acid, beta-sitosterol, and ursolic
acid from V. officinalis L.(47) On the basis
of chemical reactions and extensive
NMR data, epoxysesquithujene, a
new sesquiterpene epoxide has been
characterized in the essential oil of V.
hardwickii var. hardwickii.(48) Pobozniak
(2007) observed the species composition
of thrips from flowers of V. officinalis
L., Hypericum perforatum L. and
Levisticum officinale and the periods of
the occurrence of the particular species
of thrips and their numerousness.(49)
Bioassay-guided fractionation of crude
extracts of the aerial parts of V. sorbifolia
isolated 4 new diene valepotriates,
sorbifolivaltrates A-D, and the known
compounds isovaltrate, valtrate,
seneciovaltrate, valtrate hydrine B3, and
valtrate hydrine B7.(50)
Metal content of valerian root using
atomic spectrometry was determined
and found out to be below toxic level
as studied by Grippo et al. (2006).(51-52)
From the roots of V. fauriei, three novel
three-membered ring sesquiterpenoids,
named kissoone A, kissoone B, and
its acetylated product, kissoone C,
were isolated and their structures were
elucidated on the basis of spectroscopic
analysis.(53) In addition, a new iridoid
glycoside, 10-isovaleryl kanokoside C,
and a new sesquiterpene, together
with two known compounds were also
isolated.(54,55)
Navarrete et al. (2006) performed
analysis of chlorogenic acid, lignans,
flavonoids,
valerenic
acids,
and
valpotrates in various valerian samples
using liquid chromatography.(56) Slanc
et al. (2006) identified the constituent
drugs of a sedative tea made of
Valerianae radix (Valeriana officinalis
L.), Lupuli strobuli (Humulus lupulus L.),
Melissae folium (Melissa officinalis L.)
and Menthae piperitae folium (Mentha
piperita L.) using restriction analysis
of ITS DNA and real-time PCR.(57) A
commonly used marker for qualitative
& quantitative analysis of valerian root
& valerian products was described.(58)
The continuous presence of 5.71 microM

Water-soluble polysaccharides from
the roots of valerian was extracted using
ultrasound-assisted extraction.(63) NMR
spectroscopy and MS spectrometry
represent fast and convenient direct
analyses of valerian tinctures.(64) HPLC
fingerprints of the antiarrhythmic fraction
of V. officinalis is simple and accurate
with a good reproducibility and provides a
reference standard for its quality control.(65)
Arbuscular mycorrhizal (AM) symbiosis
treatments significantly increased the
levels of sesquiterpenic acids in the
underground parts of valerian.(66) New
germacrane-type sesquiterpenoids,
volvalerenals and volvalerenic acids,
were isolated from a chloroform
extract of the roots of V. officinalis var.
latifolia. Their structures and relative
configurations were elucidated on the
basis of spectroscopic data interpretation.
Their effects on acetylcholinesterase
were also evaluated.(67) Del Valle-Mojica
et al. (2011) investigated the effects
of two valerian extracts (aqueous and
hydroalcoholic) through [3H]Glutamate
([3H]Glu) and [3H]Fluorowillardine ([3H]
FW) receptor binding assays by using
rat synaptic membranes in the presence
of different receptor ligands (Fig. 4).(68)
They also found out that factors such as
the extraction solvent and stability of the
extracts are critical to determine changes
in selectivity for glutamate receptor
(GluR) interaction.(68)

PHARMACOLOGICAL EFFECTS
Alleviation of Sleep problems
Diaper and Hindmarch (2004) found
out that valerian at doses 300-600
mg is ineffective as an acute dose for
sleep problems.(69) In another study
conducted by Dimpfel and suter (2008),
found out the superiority of the valerian/
hops combination over placebo. This
investigation focuses on the question

3
[ H]FW



Bound (AVG ± SEM) (%)

indole acetic acid, in micropropagated
V. glechomifolia culture resulted in
the best performance in valepotriate
production, growth and survival under
ex vitro conditions following plant
acclimatization.(59) Increased processing
temperature favors extraction kinetics,
but provokes moderate degradation
of valerenic acids in the study of
extraction of valerenic acids from dry
ground rhizomes of V. officinalis.(60)
Hydroxyvalerenic and valerenic acid
concentrations were assayed by HPLC
and a drug release test suitable for
studying and comparing different
valerian tablets was established.(61-62)
Furthermore, it was found out by
Torrado (2003) that the uncoated tablet
formulation has the fastest release
profile.(61)

EtOH
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Figure 4. Changes in 3[H]Fluorowillardine binding
with time. Initially, a 60% of inhibition is observed
with the aqueous extracts while the hydroalcoholic
extract inhibits only a 38%. However, with time, the
inhibitory effects of the aqueous extract increase to
85% whereas the hydroalcoholic extract markedly
potentiates (200%) 3[H]Fluorowillardine ([3H]FW)
binding to AMPA receptors.(68)

if a single administration can be an
effective sleep aid.(70) Their investigation
has shown evidence that a valerian/hops
fluid extract can be used successfully
using a single administration to treat
insomnia.(70-76) Valerian extract LI
156 (Sedonium) 600 mg/die showed
a comparable efficacy to 10 mg/die
oxazepam in the therapy of non-organic
insomnia.(77-78) Donath et al. (2000)
carefully designed a study to assess the
short-term (single dose) and long-term
(14 days with multiple dosage) effects
of a valerian extract on both objective
and subjective sleep parameters. They
found out that treatment with the herbal
extract demonstrated positive effects on
sleep perception and sleep structure of
insomnia patients.(79)
They recommended it for the
treatment of patients with mild
psychophysiological insomnia.(76,79-83) In
the appropriate dose , the investigated
hop-valerian preparation is a sensible
alternative to benzodiazepine for the
treatment of nonchronic and nonpsychiatric
sleep
disorders. (84-85)
According to Jacobs et al. (2005) the
herbal extracts kava and valerian are
the leading dietary supplements used
in the self-management of anxiety and
insomnia, respectively.(86-90) However,
in the study of Coxeter et al. (2003),
valerian was not shown to be appreciably
better than placebo in promoting sleep
or sleep-related factors for any individual
patient or for all patients as a group.(91)
In the study of Gooneratne (2008) on
complementary and alternative medicine
for sleep disturbances in older adults,
it indicates that valerian has shown a
benefit in some, but not all clinical trials.
(92-94)
Hence, valerian as a treatment for
insomnia is inconclusive.(95-96)
According to Francis et al. (2002),
there is evidence to suggest that
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valerian may be useful in the safe
and effective long-term treatment of
intransigent sleep difficulties in children
with intellectual deficit.(97) In another study
of Poyares et al. (2002), also suggested
that valerian had a positive effect on
withdrawal from benzodiazepines(BDZ)
use.(98-99) Valerian was found out to
improve subjective experiences of sleep
when taken nightly over one- to twoweek periods and it appears to be a
safe sedative/hypnotic choice in patients
with mild to moderate insomnia.(100-104)
Leathwood et al. (1982) found that
there was a significant decrease in
sleep latency with dosages of 450 mg of
valerian compared to placebo. No further
improvement in sleep latency upon
doubling the dose.(80) The associations
between melatonin use and insomnia
and between valerian use and insomnia
were analyzed by Bliwise and Ansari
(2007).(105-107) Valerian extracts produced
beneficial effects on sleep architecture
by diminishing the time of stages 1 & 2
in non-REM sleep while increasing delta
sleep.(108-109) In a randomised, doubleblind, clinical, comparative study showed
no differences in the efficacy for valerian
and oxazepam and more favourable
adverse effect profile of valerian
among non-organic & non-psychiatric
insomniacs was also reported.(110)
Medicinal baths with added pine oil or
valerian improve well-being and sleep
among fibromyalgia patients.(111) It is
also a good sleep aid among patients
with rheumatoid arthritis.(112) The effect
of valerian extract preparation (BIM) also
showed that the BIM could be useful as
a sleep-inducer.(113) Valerian extract may
be useful as an herbal medicine having
not only sleep-inducing effects but also
sleep quality-enhancement effects.(114)
Concurrent administration of powdered
Leonurus cardiaca and valerian root
suspensions demonstrated maximum
prolongation of barbiturate-induced
sleep.(115)
Sedative
The
sedative
effects
of
the
aromatherapeutical use of commercial
valerian root oil (Chinese origin) and of
pure fragrance compounds: borneol,
isoborneol,
bornyl
acetate
(main
constituent of the valerian root oil) and
isobornyl acetate was investigated
in an animal experiment (mice).(116)
Monoterpene bornyl acetate has
been shown to have a direct action
on the amygdaloid body of the brain
and valerenic acid has been shown to
inhibit enzyme-induced breakdown of
GABA in the brain resulting in sedation.
Although the mode of action is not
clearly known, valepotriates contribute
to the overall activity by possessing
sedative activity on the CNS. They act

as prodrugs which are transformed into
homobaldrinal which has been shown
to reduce the spontaneous motility of
mice. The aqueous extracts of the roots
contain appreciable amounts of GABA
which could directly cause sedation but
there is some controversy surrounding
the bioavailability of this compound as
shown in recent studies.(12,117-121)
Another recent finding is its ability
to bind to benzodiazepine receptors
due to the presence of a lignan,
hydroxypinoresinol.(13) Wheatley (2001)
claimed that valerian has sedative
property without dependence potential
or any appreciable side-effects.(122-123)
It has been described as acting as a
stimulant in fatigue and a sedative in
agitated states.(124-126) Ample evidence
of the value of valerian as a sedative
has provided by long-standing clinical
experience. Variations in dosage,
as well as quality of commercial
preparations are possible reasons for
the discrepancies in results.(13,125,127)
To produce satisfactory sedative,
spasmolytic, and sleep-inducing effects,
a whole teaspoonful of tincture is
needed.(127) Leathwood et al. 1982 noted
that one of the most appealing aspects of
valerian as a sedative is that it does not
leave the user with a “hangover-effect”
and it does not interact with alcohol.
The authors conducted additional
studies, with the ultimate conclusion
that the extracts helped to significantly
improve sleep quality of those suffering
from mild insomnia, with minimal side
effects.(80) The affinity and selectivity of
two V. adscendens extracts (methanolic
and aqueous) towards noradrenergic,
serotononergic, and dopaminergic
receptors by a preliminary binding screen
was examined.(128)
Anxiolytic
Andreatini et al. (2002) suggested that
the valepotriates may have a potential
anxiolytic effect on the psychic symptoms
of anxiety. However, results must be
viewed as preliminary since the number of
subjects per group was very small. (129-130)
In the study by Miyasaka et al. (2006)
found out that there is insufficient
evidence to draw any conclusion
about the efficacy or safety of valerian
compared with placebo or diazepam
for anxiety disorders.(131) Also, the
results of the experiments of Kennedy
and Dempster (2006) suggest that a
combination of Melissa officinalis and V.
officinalis possesses anxiolytic properties
that deserve further investigation.(132)
Bhattacharyya et al. (2007) showed that
V. wallichii did not only significantly (p <
0.001) attenuate stress and anxiety, but

also significantly (p < 0.001) improve
depression and also enhanced the
willingness to adjustment.(133) However,
ginkgo and valerian do not appear to be
useful in reducing depression or anxiety
in perimenopausal and postmenopausal
women.(134) Valerian extract is one of
the agents recommended to correct
psychoemotional state in women with
dyshormonal focal breast diseases.(135)
The antianxiety effect of valerian and
grandaxin fluctuates during daytime
wakefulness in humans with different
chronotypes.(136) The combination of
St John’s wort WS 5572 and valerian
extract for treating depressive disorders
in comorbidity with anxiety disorders
was well tolerated, and no side-effects
occurred.(137-138) Using mice and rats,
evaluation of CNS-related effects of
valerian extracts shows not sedative
but anxiolytic and antidepressant
activity.(139-140) Smaller increases of the
heart variables during and after stress
evocation transport simulation in pigs
supplemented with sedafit, (a commercial
herbal product containing V. officinalis L.
and Passiflora incarnata L.), suggested
sedative and antianxiety effects.(141)
Mental stress, memory enhancement,
alertness, concentration, cognitive
and psychomotor effects
Cropley et al. (2002) investigated
whether valerian could moderate the
effects of psychological stress induced
under laboratory conditions in a group
of healthy volunteers. The results
suggest that valerian may be beneficial
to health by reducing physiological
reactivity during stressful situations.(142)
Experimental animals exposed to chronic
stress and receiving psychotropic drugs
(phenazepam, Atarax, Fluanxol, and
valerian) were studied based on their
free radical oxidation in the brain and
blood serum.(143) Vonderheid et al. (2000)
showed reproducible pharmacodynamic
effects to the Central Nervous System
(CNS) and responses to target organs
after intake of the high dosage of
valerian-hops mixture.(144) Kuhlmann et
al. (1999) concluded that neither single
nor repeated evening administration of
600 mg of valerian root extract (VRE) has
a relevant negative impact on reaction
time, alertness and concentration the
morning after intake.(145)
The effect of an aqueous extract
obtained from the roots of V. officinalis
was investigated by Santos et al. (1994)
on the uptake and release of GABA in
synaptosomes isolated from rat brain
cortex. Either in the absence or in the
presence of K+ depolarization, the
aqueous extract of valerian inhibited the
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uptake and stimulated the release of [3H]
GABA. The release was independent
of the presence of Ca2+ in the external
medium and Na+-dependent. It is
concluded that valerian extract releases
[3H]GABA by reversal of the GABA
carrier, which is Na(+)-dependent and
Ca(2+)-independent. This increase
in [3H]GABA release appears to be
independent from the membrane
potential and Na(+)-K(+)-ATPase
activity.(146) It was also determined that
valerian was statistically superior, and
the absence of side effects confirmed
its safety and efficacy in the treatment of
emotional tension disturbances.(80)
In a study by Arushanian et al. (2004)
regarding the effect of tofisopam and
valerian extract on short-term memory
and anxiety states in healthy humans,
it was revealed that valerian extract
did not produce significant effects on
anxiety states and short-time memory.(147)
Acute administration of valerian does
not have mood-altering or psychomotor/
cognitive effects based on the study of
Gutierrez et al. (2004).(148) The effects
of valerian, propranolol, and their
combination on activation, performance,
and mood of healthy volunteers under
social stress conditions had been
reported.(149) In another study of Glass
et al. (2003) revealed that valerian
was not different from placebo on any
measure of psychomotor performance
or sedation.(150-151) Minidose valerian may
play a role in saving injured neurons
of the hippocampus by promoting the
level of 5-hydroxytryptamine and cell
proliferation in the hippocampus of
depressive rats. (152) Stress-induced
plasma corticosterone levels was
downregulated by valerian oil, but not,
1,3-dimethoxy-5-methylbenzene. (153)
Junior et al. (2010) tested the effect of a
compound combining V. officinalis and
Passiflora alata extracts on habituation
of spontaneous locomotor activity in mice
(Fig. 5). It was also found out in this study
that V. officinalis and P. alata compound
did not induce amnesia.(154)
Spasmolytic
According to Hendriks et al. 1981, the
component compounds of valerian such
as valerenic acid and the esters of eugenyl
and isoeugenyl are spasmolytic.(155)
Krieglstein and Grusla (1988) evaluated
the pharmacological influence of valerian
components on cerebral glucose turnover
and the effect on cerebral blood supply.(156)
A possible mechanism of action may
relate to the interaction of the metabolism
of gamma-aminobutyric acid in the brain
with valerian constituents.(118-119,157)
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ever prove satisfactory in widespread
use.(31,164-165) The anticonvulsant &
anxiolytic effects of V. edulis roots in
several experimental models has been
revealed.(166-167) According to Krystal
and Ressler 2001, valerian preparations
which have sedative & muscle-relaxant
effects may have a mechanism of action
and clinical characteristics that differ from
the benzodiazepine-related sedative/
hypnotics, making them more suitable for
long-term use.(168) Valtrate, Isovaltrate,
and the essential oil compound
valeranone at 10(-5) M concentrations
relaxed muscle cells.(169)
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Figure 5. Effects of Passiflora-Valeriana extract
combination (CPV), and its vehicle (both p.o,
30 min before training), on habituation of
spontaneous locomotor activity in mice between
training session (white bars) and test session
(hatched bars). Interval between sessions was
24 h. Upper panel: acute treatment (n=10-11
mice/ group); lower panel: chronic (15 days)
treatment (n=8-12 mice/ group). The results
are expressed as mean ± SEM of the number
of beam interruptions recorded at 2 and 5 min
of each session. (*) 0.06>p>0.05 Vs training
session of the same group; # p<0.01 Vs training
session of the same group; ** p<0.001 vs.
training session of the same group (Student t
test for repeated measures.(154)

Effect on xenobiotic metabolism
In the study of Donovan et al. (2004),
oral administration of two 500-mg
valerian tablets nightly for two weeks
in 12 healthy volunteers, had minimal
effects on CYP3A4 activity and no effect
on CYP2D6 activity.(158) Extracts of
Valeriana as well as a fish oil preparation
were potent inhibitors of tested enzymes
based on the in vitro evaluation of
potential for cytochrome P450 enzyme
inhibition from herbals and other natural
remedies.(159-160) The inhibitory effects of
valerenic acid on glucuronidation were
evaluated in human liver microsomes and
with expressed uridine 5’-diphosphateglucuronosyltransferases.(161) Extracts
from Centella asiatica (gotu kola) and
V. officinalis stimulated glutamic acid
decarboxylase activity by over 40% at a
dose of 1 mg/mL.(162)
Anticonvulsive/muscle
antispasmodic effects

relaxant/

The root extract (Valdispert) increases
thiopental sleeping-time and reduces
mouse movement. It has moderate
anti-convulsive
property
compared
with diazepam and chlorpromazine.
(163)
Valerian was found to possess an
anticonvulsant effect, but the uncertain
chemical composition and content of
valerian preparations, and their odor and
taste, made it unlikely that they could

Anesthetic effects
Rats given a combination of midazolam
and valerian took longer to emerge
from anesthesia.(170) It has been shown
in rat brainstem preparation that effects
of valerian potentiate the effects of
anesthetics that act on GABA receptors
and presurgical valerian use may cause
interaction.(171) The inhibiting effect in
GABA uptake and in decreasing the
intracellular content of amino acid
neurotransmitters in crude synaptosomes
of rat had been shown by the methanolic
extract of V. adscendens.(172)
Anti-coronary-spastic
and
bronchospastic activities

anti-

Using the ethanolic and aqueous extracts
of V. officinalis L. roots, its anticoronaryspastic and antibroncho-spastic activities
were investigated in anaesthetized
guinea-pigs and the results correlated
with the qualitative/quantitative chemical
composition of the extracts.(173) Valerian
root extract was found to be a potent
smooth muscle dilator in the feline
pulmonary vascular bed and has
vasodilatory effects as well.(174)
Effects on orofacial dyskinesia
In an animal model of orofacial dyskinesia,
the effects of V. officinalis induced by
long-term treatment with haloperidol was
examined with inconclusive results.(175)
Effects on
activity

natural

killer(Nk)

cell

The effect of valerian on NK cell activity
in male Sprague-Dawley rats undergoing
abdominal surgery was examined.(176)
Anti-ischemic effects
Study suggests that chlorophyll and
aqueous extracts of V. wallichii prevent
ischaemia-reperfusion induced cerebral
injury in mice with comparable potency.(177)
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Adenosine A1 receptor agonist
Valerian and the fixed valerian hop extract
combination Ze 91019 seems to cause
the change of spectral power acting as
an adenosine A1 receptor agonist in
freely moving rats.(178-182) Results showed
that the common use of hydrophilic, but
not lipophilic valerian extracts as mild
sleep-inducing agents is consistent
with the opposite actions of hydrophilic
and lipophilic extracts on adenosine
receptors.(183) Comparison of the action
of a methanol, ethanol, and an extract
macerated with ethylacetate from roots
of valerian on postsynaptic potentials in
cortical neurons was studied by Sichardt
et al. (2007).(184) Psychoactive herbal
extracts from Hypericum, Passiflora and
Valeriana, and various combinations
thereof revealed a receptor-specific and
concentration-dependent inhibition of the
firing patterns.(185)
Effects on
syndrome

morphine

withdrawal

In the study of Sharifzadeh et al. (2006)
found that extracts of V. officinalis L. could
affect morphine withdrawal syndrome
via possible interactions with inhibitory
neurotransmitters in nervous system on
naloxone-induced jumping in morphinedependent mice.(186)
Anti-cholesterolemic
It was found out that V. officinalis var
latifolia reduced the serum levels of
total cholesterol, low density lipoprotein,
urinary albumin and serum creatinine in
dietary-induced
hypercholesterolemic
male Wistar rats.(187)
Anti-hypersensitivity
Exposure of C57BL/6 mice to the
odorants, terpinyl acetate and valerian
oil, had minor effects on the contact
hypersensitivity reaction.(153) It was also
used as natural premedication for mast
cell proliferative disorders.(188)
Induced pleasure effects
There was a decreased pleasure
response to valerian seen in cats after
gamma irradiation.(189)
Anti-aging/anti-neurodegenerative
effects/antioxidant
The introduction of a new relevant
use of valerian alcoholic extract to
prevent neuronal degeneration in aging
or neurodegenerative disorders was
reported.(190) It is also known to have
antioxidant property.(31)

Immune- modulation
The pectic polysaccharide-rich complex
from Valeriana stimulated immune
function of bone marrow cells.(191)
Cardiovascular agents (valocordin,
valerian, ouabain, and digoxin)
synergize gamma radiation inhibition
of proliferation of human lymphoid
cells.(192) It has been demonstrated
the potential cytoprotective effects of
aqueous extract of Valeriana officinalis
on rotenone-induced apoptosis in human
neuroblastoma SH-SY5Y cells. (193)
EtOAc extract of the underground
parts of Valeriana officinalis showed
inhibitory activity against NF-kappaB
at 100 microg/mL in the IL-6/Luc assay
on HeLa cells and provided protection
against excitotoxicity in primary brain cell
cultures at micromolar concentrations.(194)
Significant immunostimulatory activities
in mitogenic and comitogenic thymocyte
tests was exhibited by the watersoluble polysaccharide fractions from
both the conventional and ultrasonical
experiments.(63)
Antimicrobial
Valtrate was found to inhibit the p-24
production of HIV-1 virus without
showing any cytotoxicity against the
host MT-4 cells.(25) Among 2 Valerian
cultivars, oil of cultivar Select had
antimicrobial effect against Aspergillus
niger, Escherichia coli, Staphylococcus
aureus, and Saccharomyces cerevisiae
while cultivar Anthose showed low or no
activity suggesting that inhibitory activity
of valerian oil depends on the cultivar and
its development.(195) V. wallachi was also
found to have antifungal effect against
pathogenic fungi.(196) Lazar-Baker et al.
(2011) showed that higher concentrations
of V. officinalis are needed to reduce
significant fungal growth.(197)
Antihyperactivity
Valerian is just one approach to the
treatment of childhood hyperactivity and
can be used for different physiological
actions.(198)
Nematicidal
Nematicidal
activity
against
Bursaphelenchus xylophilus was
achieved with essential oils of valerian.(199)
Antihypertensive
It is indicated in the study of Gilani et
al. (2005) that the antispasmodic and
hypotensive effects of V. wallichii may
be mediated through K(ATP) channel
activation, which justifies its use in

gastrointestinal
disorders.(167)

and

cardiovascular

SAFETY
Houghton (1988) conducted cytotoxicity
and mutagenicity studies in animal
cells. It was found out that valepotriates
have no antitumor effects. The concern
about the long-term safety of valerian
preparations has been aroused due
to the laboratory studies confirming
cytotoxicity of valepotriates. Future
formulations may be required to
contain lower levels of valepotriates.(119)
However, V. officinalis preparations are
considered safe despite the known in
vitro cytotoxic activity of valepotriates.(157)
Acute side effects have not been
reported. A study by Tufik, et al. (1984)
examined the effects of valepotriates
in female rats and their offspring. They
found out that it did not produce changes
in the average length of the estral cycle,
nor the number of estrous phases and
was deemed innocuous to pregnant rats
and their offspring.(200)
In the United States, valerian
is approved as a GRAS (generally
recognized as safe) food ingredient. Its
essential oil and extracts are used as
flavoring components in alcoholic and
nonalcoholic beverages, baked goods,
gelatins, puddings, frozen dairy desserts,
candy, and meat products at an average
maximum level of 0.01 percent.(124)
A Commission E phytomedicine
monograph in Germany allows use of
valerian in sedative and sleep-inducing
preparations for states of excitation,
and difficulty in falling asleep due to
nervousness.(10) Valerian may potentiate
the effects of antiepileptic medications,
increasing their sedative and cognitive
effects.(201-202)
Myasaka et al. (2006) investigated
the effectiveness and safety of valerian
for treating anxiety disorders.(131) In
an open, multicentre study involving
children under 12 years suffering from
restlessness & nervous dyskoimesis
confirmed that the combination of
valerian/lemon balm preparation was
effective and well tolerated.(203) It has also
been reported that valerian can interact
with the perioperative period among
patients presenting for anaesthesia.(204-205)
However, it is used as an herbal
medications in the perioperative
orthopedic surgery patient.(206)
It has been found out that valerian
is also safe on human male sterility
upon administration at dose levels
corresponding to approximately 3 times
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the human daily dose.(207) It was found
to be safe and effective for relieving
menopausal symptoms including hot
flashes and sleep disturbance in healthy
postmenopausal women.(208) It has been
used by Italian women to stimulate the
immune system and to cure respiratory
problems.(209) It has been found out also
that the metal content of root extract
is below toxic levels.(51) According to
Larimore and O’MathÃºna (2004), herbal
products like this should be regulated for
quality control.(210)

ADVERSE EFFECTS AND TOXICITY
Valerian was given a class 1 safety
rating, indicating that it is a safe herb with
a wide dosage range by the American
Herbal Products Association (AHPA).(2)
However, some people experience
adverse reactions to valerian. They
suddenly feel nervous, anxious and
restless after taking the herb and may
experience heart palpitations rather than
feeling the calming or sleep-inducing
effects.(2) Serious withdrawal symptoms
may occur when it is stopped abruptly in
some cases of long-term use.(2)
Valerian should not be used by
pregnant or breastfeeding women. It
should not be used while operating heavy
machinery, while driving, or engaging
in other activities which require one to
be alert due to its tranquilizing effects.
Those taking valerian in combination
with skullcap, another herb commonly
used for anxiety, and those with liver
disease are also warned.(2) Those taking
anesthesia, sedatives or anti-anxiety
medications should not use valerian
without first consulting a healthcare
practitioner.(2)
Though there were studies claiming
for the safety and effectiveness of
valerian, its adverse effects were also
reviewed.(97,106,211) In fact, it was found
out it has hepatotoxic effect.(212-213)
Higher doses of products containing
pseudoephedrine or valerian were
associated with self-reported anxiety.(214)
A patient with cholestatic hepatitis and
acute Epstein-Barr virus infection with
atypical lymphocytes and positive antiVCA IgM was described to experience
taking drugs like ibuprofen, paracetamol
and valerian.(215) In the study of
Malekzadeh et al. (2005) valerian
increases the risk of breast cancer or
interact with tamoxifen or aromatase
inhibitors.(216) Alcohol abuser taking
valerian and gingko biloba exhibited
changes in mental status.(217) Valerian
is beneficial for insomnia, but there is

no long-term safety data.(218) Valerian
have been used for centuries and they
appear to provide benefits in treating or
preventing illness and were considered
safe for use by most patients, but the
supporting evidence is inconclusive in
some cases.(219) It is in this particular
reason why physicians should not
encourage the use of valerian, for the
treatment of anxiety based on small
or inconsistent effects observed in a
few studies, as suggested by review
on herbal and dietary supplements for
treatment of anxiety disorders.(220)
However, consumption of up to 65
times the human dose of the valerian
extract supplied by Mediherb did not
have an adverse reproductive outcome
in rats based on a preliminary study.(221)
Also, V. officinalis showed no genotoxic
effects using Somatic Mutation And
Recombination Test in Drosophila
melanogaster.(222) In another study, the
genotoxic effects of valerian in somatic
and germ cells of mice were determined
and the role of epigenetic mechanisms
was investigated.(223) Farmers cultivating
valerian could be exposed during
processing of valerian roots to large
concentrations of endotoxin, dust, and
airborne microorganisms posing a risk
of work-related respiratory disease.(224)
Valerian-hops extract can cause
drowsiness.(225) Increase in rat bile flow
after acute PO and increase in alkaline
phosphatase after chronic PO were
demonstrated in an in vitro toxicity
assay.(226) There are several reports
on valerian root toxicity which includes
nephrotoxicity, headaches, chest
tightness, mydriasis, abdominal pain and
tremor of the hands and feet.(227) “SleepQik”(valerian dry extract 75 mg, hyoscine
HBr 0.25 mg, cyproheptadine HCl 2
mg) is associated with anticholinergic
poisoning and CNS depression.(228) An
individual taking 20 times the normal
dose had mild symptoms which resolved
within 24 h.(229) Baldrinals, metabolites of
valtrate and isovaltrate, but not dihydrovaltrate, appears to be mutagenic in
the sensitive Salmonella assay.(230) High
concentrations of dichloromethane
extracts of valerian(DEV) induced DNA
damage in human endothelial ECV304
cells, was mainly through epigenetic
mechanisms, and at low doses DEV did
not appear to have any genotoxicity in
ECV304 cells.(231)

STANDARDIZED TO FULL SPECTRUM
ACTIVITY PROFILE(232)
Valerenic acids (from Valerian) 1.8 mg

DOSAGE(232-233)
2 liquid Phyto-Caps, with warm water; 300600mg; 2-3g dried valerian herbal root
soaked in 1 cup hot water in 10-15 min

acute mania and psychosis in a patient
with no psychiatric history.(247) Use of
Valeriana officinalis should be limited,
or completely excluded in cases of
simultaneous therapy with warfarin,
hepatotoxic agents, phenelzin sulphate,
phenytoin, and MAOI inhibitors.(248)

DURATION OF USE(232)
4-6 months

BEST TAKEN (232-233)
30 min-2 h before bedtime

COMPLEMENTARY HERBS/
FORMULAS(232)
Valerian/ Poppy Supreme, Skullcap/
St. John’s Wort Supreme, Hops,
Passionflower, Kava, Chamomile

SAFETY EVALUATIONS/
CONTRAINDICATIONS(232)
Do not use during pregnancy and
lactation.

Consult a physician if you are taking
any pharmaceutical drugs. Do not
take it with alcohol, benzodiazipines
like alprazolam (xanax), clonazepam
(Klonopin), diazepam (Valium), lorazepam
(Ativan), midazolam (Versed), temazepam
(Restoril), triazolam (Halcion), and others;
CNS depressants like pentobarbital
(Nembutal), phenobarbital (Luminal),
secobarbital (Seconal), thiopental
(Pentothal), fentanyl (Duragesic,
Sublimaze), morphine, propofol (Diprivan),
and others; Medications changed by the
liver (Cytochrome P450 3A4 (CYP3A4)
substrates) like lovastatin (Mevacor),
ketoconazole (Nizoral), itraconazole
(Sporanox), fexofenadine (Allegra),
triazolam (Halcion), and many others;
herbs and supplements with sedative
effects include calamus, California poppy,
catnip, hops, Jamaican dogwood, kava,
L-tryptophan, melatonin, sage, SAMe,
St. John’s wort, sassafras, skullcap, and
others.(232,249-250)

DRUG INTERACTIONS
Valerian has been found out to have
adverse interactions with haloperidol.(234)
However, in the study of Ugalde et
al. (2005), it was found that valerian
extract did not potentiate in mice the
sedative effect of commonly prescribed
CNS depressant drugs like haloperidol,
diazepam, buspirone, pentobarbital,
diphenhydramine and ethanol as
expected.(235) Psychiatric patients treated
with valerian need intensive medical
advice and supervision.(236)
It was also investigated for its in
vitro inhibitory potential of CYP1A2,
CYP3A4, and CYP2D6 activity mediated
metabolism and P-glycoprotein efflux
transport activity.(237-239) Its
potential
for interaction accounted for 68%
of the potential clinically significant
interactions.(240-243) Valerian and rose
inhalation significantly prolonged the
pentobarbital-induced sleeping time
based on the examination of the effects
of odorant inhalation on the sleepwake states in rats.(244) The interactions
of commercial valerian extracts with
GABA(A) receptors were examined
using [3H]flunitrazepam binding as
an indicator.(245) Its interaction with
conventional drug therapies used for
the treatment of dementia has been
described also.(246) High dosage of
Valdispert’balans’ (a combination of
valerian extract and hypericin)developed
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FUTURE DIRECTIONS
Valerian is a good example of both the
negative and positive aspects of herbal
medication. The considerable variation
in its composition and the instability of
some of its constituents pose serious
problems for standardization but the
range of components which contribute
to its overall activity suggest that it may
correct a variety of underlying causes of
conditions.(13) Though, there are many
compounds isolated from valerian that
may be useful in the treatment of anxiety,
stress, and insomnia but further studies
are required to determine their relative
roles for such indications.
Andreatini et al. (2002) suggested
that the valepotriates may have a
potential anxiolytic effect on the psychic
symptoms of anxiety. However, results
must be viewed as preliminary since the
number of subjects per group was very
small.(129) The evidence for single-dose
effect is contradictory. Valerian is also
used in patients with mild anxiety, but the
data supporting this indication are limited.
Since only a sparse and small study is
currently available, there is insufficient
evidence to draw any conclusion
about the efficacy or safety of valerian
compared with placebo or diazepam for
anxiety disorders. Randomized controlled
trials (RCTs) involving larger samples

and comparing valerian with placebo or
other interventions used to treat anxiety
disorders, such as antidepressants, are
needed.(131)
Studies on valerian differ greatly
with respect to measures, design, and
preparations used. However, valerian is
widely and traditionally used. Therefore,
more research is required into its
effective therapeutic dose, types of
valerian preparation, optimum period
of use for therapeutic effect, and its
possible contraindications.
Despite subjective improvement,
valerian did not produce faster sleep
onset based on sleep data shown
by Hadley and Petry (2003); the
increase in alpha count compared with
normal controls may point to residual
hyperarousabilty, which is known to
play a role in insomnia. Nonetheless,
data on the extent to which a sedative
drug can improve alpha sleep EEG are
lacking.(100) Likewise, over-the-counter
agents such as valerian and melatonin
may be useful in alleviating mild, shortterm insomnia, but further clinical trials
are required to fully evaluate their safety
and efficacy.(102,251)
Translating the study results into
effective treatments is difficult due to the
chemical complexity of products, lack
of standardization, and paucity of wellcontrolled studies although evidence on
efficacy of herbal preparations in treating
psychiatric conditions is growing.(252)
According to Meolie et al. (2005), there
is a preliminary but conflicting evidence
that V. officinalis L. and first-generation
histamine-1-receptor antagonists have
efficacy as mild hypnotics over shortterm use.(251) Although the adverse
effect profile and tolerability of this herb
are excellent, long-term safety studies
are lacking.(100,129) Thus, further studies
addressing this issue are warranted.
Conclusively, the vast majority of
the research relating to valerian briefly
reviewed above is conducted in an
entirely discrete discipline. In terms of
research pertinent to brain function,
the vast majority is basic laboratory
research that requires more research
application to unravel the marvels of
valerian. The curiosity of people as to
why plant chemicals modulate brain
function can only serve to highlight the
core of this tremendous research effort,
with the blending of constructs from
divergent biomedical disciplines serving
an intellectual synergism that might push
it to a higher ground.
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Pharmacy students have always
been looking closely at the development
of the pharmaceutical industry in Hong
Kong and the world. To reconsolidate and
further our understandings of the industry
in China, we, a group of pharmacy
students in Hong Kong, attended “The
Forbidden City International Pharmacist
Forum 2011” held in Beijing in May.
Availing ourselves of this invaluable
opportunity, we would like to shed light
on our experience obtained and lessons
learnt amid the Conference.

country gathered on the stage. From the
number of participants there, we could
know the nationality diversity in this
Forum.

The exhibition site is a picture of extreme calm
moments before the commencement of the
Forum

The student contingent is jetset and ready to
embark on the journey up north

A series of seminars followed the
opening ceremony. Pharmacists shared
their views on pharmacy education and
pharmacy development in their own
countries. In particular, the situation in
mainland China was the highlight as
there will be a large room for pharmacy
development in the near future.

Structure and organisation of the
Forum

The Forum kicks off with the opening speeches
by the honorable guests in the main Exhibition
Hall, after which participants were free to explore
the various exhibits and sessions around the site

A first glimpse of the site of The Forbidden City
International Pharmacist Forum, held at the
Beijing International Convention Centre

The 2011 Forbidden City International
Pharmacist Forum lasted from 27 May
to 31 May. This year, its aim was ‘the
safe and rational uses of drugs’. It
commenced with an opening ceremony.
Pharmacist representatives of each

At the first night, there was a
welcoming dinner, during which we sat
with some practicing pharmacists. We
talked about our school life and the
expectation to the career while practicing
pharmacists mostly shared their work
experience.
Besides
seminars,
pharmacy
students in the mainland had a speech
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competition and debate. They fully
demonstrated their confidence and
competence in these two events. The
audience were all impressed by them.

Well rested, everyone looks eager for a second
day at the forum

One of the most popular talks was given by
Mr Peter Suen, CEO & Chief Pharmacist at
ActiveCareMedics (second from left) regarding
the Implementation of Professional Medication
Management Service in Old Age Homes in Hong
Kong, which is why he has no shortage of fans

After staying in the convention
hall for three days, we went out for a
hospital visit. Our destination was Beijing
Hospital. Not only did we visit the outpatient pharmacy, but we also visited the
herbal medicine compartment.
Before we headed to the Beijing
International Airport for return, we visited
Johnson & Johnson Co.. Although we
did not see any production line, a lot
of information regarding pharmacy
development in mainland China was
presented to us. We also had a look at
the high-technology set up in Johnson &
Johnson’s office.

Pharmacy undergraduates of HKU and CU
together at night for sharing and debrief after the
Forum

The
2011
Forbidden
City
International Pharmacist Forum had
been drawn to a full stop. It was our
pleasure to participate in this wonderful
event. We all look forward to next year’s
Pharmacist Forum!

States played a guitar solo. We, the
students from Hong Kong, sang a song
called “The Red Sun”, which encourages
people not to give up when facing
difficulties. During the Conference dinner,
we could not only exchange information
about pharmacy but also differences in
culture and practice. This let us know
more about other pharmacists in the
globe. All of the participants, including us,
enjoyed this meaningful night very much.
The third day students were granted the privilege
to visit the famous Beijing Hospital, to understand
about the China healthcare system as well as the
maintenance of a hospital pharmacy

Lessons and reflections
The
Forbidden
City
International
Pharmacist Forum 2011 in Beijing, China
was truly a remarkable experience to be
able to visit such a grand-scale forum as
a student. Not only was there exposure
to the way different countries such as
China, Japan, USA run their pharmacies
but also it was incredible to be able to
visit Beijing’s hospital and also Johnson
and Johnson Co.’s Headquarters in
China.
At the forum, the most interesting
talk was the pharmacy system in Japan,
its organization and how they use
technology to help give pharmaceutical
care in private stalls. There was a
detailed pamphlet about their computer
system used in Japan; unfortunately, it
was all in Japanese. Another hot topic
presented was on adverse drug reactions
with much emphases on where errors
easily occur. It is very important to avoid,
screen and correct these orders for
many patients succumb not to diseases
but these mistakes each year. Hopefully
in the future with improve technology
and the measures already taken as well
as to be improved upon, there can be
minimal error and next-to-zero deaths.
Compared with pharmacists around the
globe, Hong Kong still has room for much
improvement.
At the first night of the Conference,
there was a welcome dinner for all
participants. A variety of traditional Beijing
food was served. At the same time, there
were performances by the pharmacists
all around the world, including a number
of provinces in China. Quite a lot of
the performances were unique and
entertaining. For example, some of the
pharmacists from China sang “You and
Me”, the Olympic theme song in 2008;
while, a representative from the United

Representing Hong Kong, the members of the
Pharmaceutical Society of Hong Kong pause for
a picture after a performing a soulful rendition of
Hacken Lee’s Red Day during the Welcoming
Dinner

A pharmacist uses a flow chart to explain the
distribution and management of drugs within the
hospital

Aspiring pharmacists exchange ideas with two
homegrown pharmacists Ritchie and Rico over
dinner

In addition, it was very interesting
to walk through the bustling Beijing
Hospital. To be able to witness both
Chinese and Western medications
being prescribed and then dispensed,
sometimes together to the same patient,
is really a crazy thing. There are many
drug interactions between the western
medications but to include Chinese
herbals as well into this kaleidoscope
just makes everything dangerously flash
red on every turn, albeit the possible
additional therapeutic effects exerted by
the Chinese medicines. We ponder this
might be one of the challenges Hong
Kong is facing since our patients might
be taking both Western medicines and
Chinese ones concurrently. Something
different about the medical system in
China and that in Hong Kong is that each
patient pays for every pill. The hospital
can immediately use an MS-MS to
identify unknown substances obtained
from a patients or any suspicious stock in
a laboratory floor.
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Furthermore, a visit to the Johnson
and Johnson Co.’s Headquarters
in Beijing showed the power of big
pharmaceutical
corporations.
We
were introduced to the structure of the
company, as well as the possibilities for
business relationships between Hong
Kong and China. We learned about some
of the company’s history like how in China
it started off as a plant in Xi’an. There
are many departments in the company,
in which the staff can fully utilize their
talents to work in them. Growing up with
this company’s name having always
been stocked all the shelves of many
stores, maybe it would be fun to join into
the industrial team and not always be just
the consumer.

Next up was a visit to renowned pharmaceutical,
medical and consumer products manufacturer
Xian-Janssen, to which there was a series of
special talks regarding clinical trials, product
development and marketing strategy at the
company. Here, the chairman of PSHK presents
the CEO with a thank you gift

Differences between HK and China in
terms of pharmacists and the industry
As influenced by traditional way of
thinking, most Chinese citizens do not
recognize that pharmacists are capable
of work besides dispensing. Pharmacists
are therefore assigned the work of
dispensing in China. This contributes
to the development of a system which
emphasizes the diagnosis and treatment
but not medication. Furthermore, the role
of pharmacists is not as essential as it
should be under this situation. When
compared to China, Hong Kong seems
to have similar working environment for
pharmacists. Notwithstanding, under
the work of senior pharmacists, it is
improving in Hong Kong.
Under the system mentioned above,
clinical pharmacy is not sophisticated
in China. This is also attributable to the
law requirement which does not state
that pharmacists have the right, the
responsibility to propose, to carry out
treatment on patient directly to whatever
extent. Therefore, not developing
clinical pharmacy is not illegal in China.
Despite these, the forum stressed the
development of clinical pharmacy in
China. Things are being done to introduce
clinical pharmacy, like training clinical
pharmacists, with the situation improving
in China. Similarly, in Hong Kong, clinical
pharmacy is not widely practiced but is
evolving.
Another stark difference derived
from the traditional way of thinking
of most Chinese is the prevalence of
traditional Chinese medicines. Public
hospital in China provides traditional
Chinese medicines as well as Western
medicines. The Chinese medicine
pharmacy supplies a large number of
traditional herbal medicines, which are
more acceptable for the older generation.
Such arrangement of the pharmacy could
support alternative Chinese medical
treatments to people who believe in
Chinese medicine. In Hong Kong,
there are a number of public hospitals
providing traditional Chinese medicines
to out patients. However, there is no
Traditional Chinese Medicine Hospital
in which patients are treated with both
western and Chinese medicines. Most
patients who wish to receive any Chinese
medicine need to seek private Chinese
medicine practitioners on their own.
There would be a great improvement
in the medical care system if the Hong

Kong public hospitals could provide
Chinese medicine treatment together
with western medicines like those in
Beijing.
The trip really gives us a chance to
know what is going on in China. We used
to think that China is not as prosperous
as Hong Kong so the development of
pharmacy may not be as advanced as
that in Hong Kong. However, the trip
shows us that Hong Kong does not
precede China with a large distance and
two places are above the starting point
whence a long way is yet to go.
Suggestions
exchange

concerning

further

Pharmaceutical industry and the role
of pharmacists in China have been
expanding quickly in recent years.
Besides, it is doubtless that Hong
Kong will have closer interactions with
the pharmaceutical industry in China.
Exchange between pharmacists from
both places is, therefore, a critical and
necessary move to further expand the
industry as well as the pharmacists’ roles.
Before any concrete suggestions,
however, basic understanding of the
role of pharmacists in China and HK
should be well acknowledged by each
other. It is possible that pharmacists
in Hong Kong are not familiar with the
situation in China, and vice versa. From
our own experience, it would be quite
difficult to understand how a certain local
pharmacy-related system works when
we only know little about it. To overcome
such obstacle, some lectures introducing
the healthcare system and the role of
pharmacists in China would be justifiable.
As a lesson learnt from this
Conference, we think that such
academic meeting provides an important
bridge for pharmacists from different
places to communicate and exchange.
Organized every year, Hong Kong
Pharmacy Conference could serve this
purpose well. In our opinion, an extra
‘China Session’ may be organized to
invite professionals from China to attend
with topics focusing on the pharmacy
education and pharmaceutical industry
in China. They can also attend other
sessions to learn more about the
pharmacy situation in Hong Kong. During
the Conference, pharmacists from
China are also welcome to visit public
hospitals, community pharmacies and
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local pharmaceutical companies in Hong
Kong to gain better understanding of our
local pharmaceutical industry.
It is understandable that it may not
be easy to ask so many pharmacists,
many of whom hold important roles in
hospitals, community pharmacies, et
cetera, to attend a conference outside
their working regions or provinces for
a few days or even a week. In view of
this, Internet could be an alternative to
enhance exchange between pharmacists
from China and Hong Kong. Some online
academic forums can be set up, allowing
pharmacists in different places in China
and Hong Kong to discuss freely on the
Internet. At the same time, free access
to the local pharmaceutical journals
online could be another way to allow a
better understanding of the situation of
pharmaceutical industry in different parts
of China.
It would also be wise to have
exchange between pharmacy students
from China and Hong Kong, at a
time before they become registered
pharmacists. We are deeply impressed
by the pharmacy students in China who
also attended the Conference. They were
well-prepared, smart and responding
quickly, as we observed from a student
debate during the Conference. We think
it would be mutually advantageous
to organize an informal gathering for
pharmacy students from two places to
share and learn from one another.
Ways to tackle existing problems in
the healthcare systems in HK and
China through cooperation
Cooperation is often one of the creeds
of advancement. It is our strong
conviction that through the collaborations
between Hong Kong and China, the
healthcare systems of both parties in
the field of pharmacy can be bettered so
pharmaceutical care of patients can be
optimized.
China has always been reputed
for its devotion to and leading position
in TCM development and research,
which is lacking in Hong Kong. If these
research data could be made available
to Hong Kong, whether through further
conference, student exchange, or online
data bank as mentioned before, it could
promote safer and more prevalent use
of the Chinese medicines. This renders
patients with a wider spectrum of drugs

that can be administered in wrestling
with a larger variety of diseases,
while allows pharmacists and other
medical professionals to provide more
comprehensive care plans concerning
the drug regimens.
Learning from the Conference
lectures, China is facing antibiotics
abuse, which has battered the efficacy of
these medications. In an attempt to help
rationalize their uses in the mainland,
we could purvey mainland medical
authorities with different established
protocols of the use of antibiotics such
that the healthcare professionals can
have clearer guidelines of the domain.
As aforementioned, each patient
in China has to pay for his or her own
medications. Amid the Conference, we
learnt that China is now trying to reform and expand its primary healthcare
system by listing some items that can be
provided to the multitude freely. Hence,
we think Hong Kong pharmacists could
give advice on the reformation with close
regards to the drug list which is using

in Hong Kong currently. Apart from
assisting the growth of pharmaceutical
care in China, this could also enhance
academic exchange between the two
places.
In short, the combination of traditional
Chinese medicine and Western medicine
has not always worked smoothly in both
Hong Kong and China. To tackle this
problem, the mainland and Hong Kong
can work together to allow knowledge
exchange between the two parties so
both will be equipped with knowledge of
different aspects. Policies or regulations
that are adopted in one region can act
as references for other regions might be
another solution as well.

No trip to Beijing would be complete without a
signature Peking duck at the infamous Da Dong
Roast Duck Restaurant

Concluding our experience obtained
in the trip, we sincerely hope that more
cooperation between Hong Kong and
China can be executed in near future to
strengthen the bond between the parties.
We truly believe that a closer partnership
is a recipe for ameliorations in the
healthcare systems of the two places
and ultimately benefits our invalids.

We bid a tearful goodbye to Beijing with expanded
horizons and new friends made

The 40th Term Practising Pharmacists Association of
Hong Kong (PPAHK) General Council
President:
First Vice-President:
Second Vice-President:
Honorary Treasurer:
Honorary Secretary:

Ms CHANG Iris
Mr LUI Godfrey
Mr CHEUNG Kin Man, Kevin
Mr TANG Bernard
Mr CHAN Lok Hang, Tom

Council Members:

Dr CHUNG Yan
Mr CHEUNG Foster
Mr CHAN Jacky
Mr LEE Gordon
Mr HO James
Dr SUNG Christy

The Society of Hospital Pharmacists (SHPHK) General
Committee Members 2011-2012:
President:
Vice President:
Treasurer:
Secretary:

SO Yiu Wah
CHUI Chun Ming William
LAI Oi Lun Ellen
NG Long Yee Stephanie

General Committee Members:
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CHAN Man Chi Sarah
CHAN Wing Lam Phoebe
CHEUNG Ka Lung Kenneth
CHU Man Wa Amy
CHUNG Wing Fai Kenneth
HUI Hoi Yun Helen
LING Ho Ming Michael
NG Man Keung
PANG Ying Ho Bobby
TONG Pui Kwan Candy
WONG Sze Ho Johnny

藥物教育講座展覽車 推動藥物教育

從 本港公立醫院病人藥物浪費調查
中，顯示有近三成受訪病人藥物依從性
不佳。 浪費的處方藥物高達16%。有見
及此，醫院藥劑師學會 (SHPHK) 首推
「藥物教育講座展覽車」為市民服務。

病人個案分享︰擅自決定停藥
七十多歲的婆婆因為高血壓而求診，
婆婆到達藥劑部取藥時，面上露出不
快之情，質問藥劑師為何又是相同藥
物，藥劑師於是向她查問過去是否有
服用過，婆婆雖表示有，但藥劑師懷

每年本港有約600萬人次使用公立醫院
專科門診服務，當中一些長期病患者，
需持續使用醫生處方藥物。香港醫院
藥劑師學會關注本港病人服藥依從性問
題，於本月中進行一項「本港公立醫院
病人服藥依從性調查」，於公立醫院訪
問了427名需持續用藥的病人，了解他
們的用藥依從性。
「三高」類藥物最常被浪費
調 查 發 現 ， 在 受 訪 的 病 人 中 ， 有 27%
( 117人 ) 曾 未 有 依 正 確 指 示 服 藥 ， 包 括
忘記服藥、不準時服藥、病情好轉即
不依指示服藥或病情惡化即不依指示
服藥等。學會發現，這批藥物依從性
不佳的病人，平均每人每月浪費的藥
物 金 額 為 $40.85， 相 等 於 浪 費 了 獲 處
方藥物的16%。

疑婆婆並沒有服用。在藥劑師再三誘
導下，婆婆才和盤托出；原來她曾在
用藥後出現面紅耳赤、心跳加快等情
況，於是一直以來均無依時服藥，只

藥物教育講座展覽車的外觀。你有在街上見過嗎?

會在血壓非常高時才服用藥物。而經
藥劑師解釋下，病人明白相關藥物的
副作用會在服藥一段期間後適應，而
且若自行停藥，對健康有害無益，最
終她亦能適當用藥。
另一名中年糖尿病女病人，需要服用血
壓藥，但服用過後常出現乾咳情況，
因而自行停藥，因為她自覺其血壓
145/90mmHg並非太差。直至有一次覆
診，她從藥物資訊站找到有關此血壓藥

車內有很多藥物教育資訊

的資料，才發現乾咳乃此藥常見的副作
用，其後她詢問藥劑師的意見，藥劑師
着她告訴醫生實際情況，醫生其後處方
另一類降血壓藥給她。
本港首架藥物教育講座展覽車啟動

提供

免費檢測

展覽車服務地點
領匯屋邨 / 商場 (20日)：
華富邨、龍翔、樂富、禾輋邨、厚德邨、
何文田廣場、慈雲山中心、麗晶花園、
小 西 灣 邨、 龍 蟠 苑 、 彩 虹 邨、 屯 門 、
元朗、將軍澳、馬鞍山、沙田、大埔

為促進本港的藥物教育，提升病人服
藥的依從性，學會策動了「藥物教育
講 座 展 覽 車 」 計 劃 ， 並 於 2011年 四 月
中旬開始正式啟動。藥物教育講座展
香港醫院藥劑師學會會長蘇曜華與展覽車

覽車將展開為期四個月的推廣活動，
為市民提供正確藥物資訊和教育，當

醫院藥劑師學會會長蘇曜華表示︰「調
查發現，三大最常被浪費藥物，均屬
『 三高』類藥物，包括高血壓(60次)、
糖尿病(20次)及高血脂(15次)，至於常
見的浪費藥物理由，則包括忘記服藥、
對藥物感到混亂、擔心副作用、自感病
徵消失毋需用藥、不信任醫生處方及出
現副作用等」。結果帶出兩個需要關注
的要點︰第一，病人藥物依從性不佳，
治療效果會受到影響；第二，應透過藥
物教育，提升病人服用藥物的依從性，
從而減少浪費。

中針對三高(高血壓、高血糖及高膽固
醇)及骨質疏鬆等問題，期間亦會向市
民提供免費檢測。
活動期間，藥物教育資訊車將每日
停泊在全港不同地點，車上會展示最新
藥物治療資訊，播放錄像，亦有工作人
員在旁講解，協助市民容易理解。此
外，在週六及周日，車上會提供指定的
健康測試，暫定四月及五月份安排血糖
和血脂測試，六月及七月份安排骨質密
度測試等。
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私人屋苑 (20日)：
太古城、杏花邨、香港仔中心、海怡半
島、和富中心、城市花園、美孚新邨、
奧海城、屯門市廣場、新港城、新都
城、黃埔花園、沙田第一城、沙田大會
堂、元朗
此項藥物教育活動的經費由美國默沙東藥
廠有限公司(MSD)贊助。

New Products

IXIARO®
NOVARTIS

Active ingredients:
Japanese encephalitis vaccine
(inactivated, adsorbed)
Presentations:
IXIARO is a white and slightly
milky suspension for injection
(0.5ml in a glass syringe with
or without a separate needle,
pack size of 1) and will
become homogenous upon
shaking
Indications:
IXIARO is a vaccine against
Japanese encephalitis virus.
It is used to prevent
infection with the Japanese
encephalitis virus (JEV). This
virus is mainly found in Asia
and is transmitted to humans
by mosquitoes that have bitten
an infected animal (like pigs).

Many infected people
develop may develop mild
symptoms. In people who
develop
severe
disease,
JE usually starts as a flulike illness, with fever, chills,
tiredness, headache, nausea
and vomiting. Confusion and
agitation also occur in the
early stage.
Dosage and Administration
IXIARO should be given to
adults 18 years or over:
You will receive two injections:
- First injection on day 0
- Second injection 28 days
after the first injection
Make sure you finish the
complete vaccination course
of two injections, the second
injection should be given at
least 1 week before you will
be at risk of exposure to JE
virus. Otherwise, you may not
be fully protected against the
disease.

A booster third dose
should be given within the
second year i.e. 12-24 months
after
the
recommended
primary immunization, prior
to potential re-exposure to
JEV. Persons at continuous
risk for acquiring Japanese
encephalitis should receive
a booster dose at month 12
after primary immunization.

of breathe and swelling of
face and tongue
- High fever

IXAIRO is injected into
your upper arm muscle, it
is not to be injected into the
blood vessels. If you miss a
scheduled injection, arrange
a second injection as you will
not be fully protected. There is
data that the second injection
can be given up to 11 months
after the first one.

Possible Side Effects
Headache,
muscle
pain,
tiredness,
injection
site
reactions (pain & tenderness,
itching, redness and swelling),
fatigue, nausea, flu like illness,
fever, vomiting, skin rash,
vertigo, dizziness, diarrhoea,
musculoskeletal stiffness etc.

Contraindications
- Allergic to the active
substance or any other
ingredients
- Signs of allergic reaction
includes itchy rash, shortness
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Precautions
- Bleeding disorder
- Immunodeficiency
- Should be avoided for use
in Pregnancy
- Breast feeding should be
avoided

Storage Conditions
Should be stored between
2-8 degrees in the fridge and
away from light
Forensic Classification:
P1S1S3

Aims and Scope of the Journal

Hong Kong Pharmaceutical Journal:
Detail Instructions for Authors
INTRODUCTION

Hong Kong Pharmaceutical Journal
(HKPJ) is the official publication of the
Pharmaceutical Society of Hong Kong,
the Practising Pharmacists Association
of Hong Kong and the Society of Hospital
Pharmacists of Hong Kong. It is a journal
of the pharmacists, for the pharmacists
and by the pharmacists. The Journal is
currently divided into several sections:
Editorial Comment; News & Short
Communications; Pharmacy Practice;
Over-the-Counter & Health; Drug
& Therapeutics; Herbal Medicines
& Nutraceuticals; Pharmaceutical
Technology and New Products. It
publishes review articles or original
papers relevant to these different fields
of pharmacy. In addition to the regular
four issues of the Journal per year, there
are issues dedicated solely to reports on
special function of the society. The Aims
and Scope of the Journal are published
on the inside back cover of each issue.
Submission of Manuscript
Submission of a paper implies that it has
not been published previously, that it is
not under consideration for publication
elsewhere, and that if accepted it will
not be published elsewhere in the
same form, in English or in any other
language, without the written consent
of the publisher. Authors are specifically
discouraged from submitting papers as
fragmented studies of a particular topic.
A manuscript must be indicated which
section it is belonged. Upon received, it
will be screened by a Sectional Editor
of HKPJ for initial consideration before it
is sent out for further review or comment.
For online submission:
Authors are encouraged to submit
manuscripts using the online submission
system. Access to the system, and full
instructions on its use, can be found on
the HKPS website at: http://www.HKPS.
org/HKPJ/Guidelines. In creating the
electronic version of their manuscript,
authors are requested to follow the
guidelines for submitting files. The paper
should be submitted as a single file,
prepared with a standard word-processor
such as Microsoft Word, with embedded
tables and graphics. Please note that
any embedded graphics must also be
submitted as separate, original files.
The preferred formats for graphics files
are tiff or postscript. All correspondence
between Editor and author is performed
by email. Authors are reminded that
the copyright of their article or paper is
automatically transferred to HKPJ once it
is accepted for publication in the journal.
For hardcopy submission:

Three copies of the manuscript are
required on either 8.5”x11” or A4 paper
(two copies are used for review purposes
and the original is kept on file at the
Section Editor). Copies must be produced
on a high-quality printer, and originals and
copies of all Figures and Schemes must be
fully legible. Initially only send hard copies
of the paper; when it has been refereed,
revised if necessary, and accepted, you
will be requested to send a disk containing
the final version with the final hard copy
to the appropriate Editor. Make sure that
the disk and the hard copy match exactly.
The revised manuscript must be returned
to the Editors within one month, otherwise
it may be deemed to be new and subject
to further review. When submitting the
final version with a disk please label all
disks with “HKPJ”, your name, software
(e.g. word 2000), hardware used (e.g.
PC or Macintosh) and file names with the
correct extension (e.g. Fig 1.cdx, Table 1-6.
xls). Save text on a separate disk from the
graphics, include the text and tables in one
file, and provide graphics and structures
in separate numbered files. Please
remember to keep a backup copy of both
the electronic files and original manuscript
for reference and safety since we cannot
accept responsibility for damage or loss of
papers. Original manuscripts are discarded
three months after publication unless
the Publisher is asked to return original
material after use.
Suggested Referees
Please submit, with your manuscript,
the names and addresses of 2 potential
referees. You may also mention persons
who you would prefer not to review your
paper.
Editorial Authority
The Editors of HKPJ reserve the right to
make alterations to manuscripts submitted
for publication. Such alterations will be
made if manuscripts do not conform with
accepted scientific standards or if they
contain matter which in the opinion of
the Editors is unnecessarily verbose or
unclear. Alterations may be queried, but
this will inevitably delay publication.
Preparation of manuscript
The manuscript is required to be written
in English, with numbered pages, singlespaced, using Arial 9 point font, and in a
suitable word-processing format. Each
page should have adequate margins (4
cm) and liberal spaces at top and bottom of
the manuscript. All textual elements should
begin flush left, with the second paragraphs
onwards indent, and should use the wraparound end-of-line feature, i.e. no returns
at the end of each line. Place two returns
after every element such as title, headings,
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paragraphs, figure and table call-outs.
Most formatting codes will be removed or
replaced on processing your article. Please
do not use options such as automatic word
breaking, justified layout, double columns or
automatic paragraph numbering (especially
for numbered references). However do use
bold face, italic, subscripts, superscripts
etc. The Editors reserve the right to adjust
style to certain standards of uniformity. If
authors are unfamiliar with HKPJ, they
should consult a recent copy (or the free
online sample copy available from www.
HKPS.com/HKPJ) to see the conventions
currently followed for guidance in preparing
submissions.
The content of manuscripts must be
arranged as follows: (1) a Title Page with
authors name(s) and address(es); (2)
an Abstract, in which contents are briefly
stated; (3) a 4 to 6 Key Word Index, (4)
Introduction, and (5) the Results and
Discussion (preferably combined). Although
each section may be separated by
headings, they should form one continuous
narrative and only include details essential
to the arguments presented. If a discussion
is separately provided, it should not include
a repetition of the results, but only indicate
conclusions reached on the basis of them,
and those from other referred works; (6)
Conclusions or Concluding Remarks; (7)
the Experimental should include brief details
of the methods used such that a competent
researcher in the field may be able to
repeat the work; (8) Acknowledgments;
(9) References; (10) Legends, Formulae,
Tables and Figures.
Title Page and Author Names: Titles must
be as brief as possible, consistent with
clarity, and should not exceed 10 words
in length. Uninformative phrases such as
“Chemical examination of”, “Studies
on”, “Survey of”, “New”, “Novel” etc. will
be deleted. If a paper is part of a series,
this must not be given in the heading, but
referred to in a footnote in the form: *Part
9 in the series “The Role of Pharmacists
in Medical Care of Patients” followed by
a numbered reference to the previous
part. Author names should be typed right
underneath the article title. Each author
should identify himself or herself with
Surname in capital letters, followed by the
first name. All names are separated by a
semicolon ( ; ). An asterisk should be placed
following the name of the author to whom
correspondence inquiries should be made.
Full postal addresses must be given for
all co-authors. Superscript letters; a, b, c
should be used to identify authors located at
different addresses.
An Author’s background box at the
end of each article is mandatory to include
the author’s job title and the affiliated
institutle or organization. Full details
of telephone, fax numbers and e-mail

address should also be indicated for the
corresponding authors. No academic or
professional membership title is allowed.
ABSTRACT: The abstract should be on
a separate page and briefly describe the
results obtained and conclusions reached,
not the methods used, or speculations on
any other matter. They are not expected
to be a complete summary but only an
outline of the main findings. The abstract
should be contained within 250 words and
should be readable without reference to
the rest of the paper.
Key Words: Authors must give four to
six “key words” or phrases, which identify
the most important subjects covered by
the paper.
INTRODUCTION should give the
minimum historical data needed to
give appropriate context to the author’s
investigation and its relationship to other
similar research previously or currently
being conducted. Only information
essential to the arguments should be
presented. Much data can be taken for
granted or quoted in abbreviated form.
Specific term (genus, species, authority)
of all experimental works must be given
at first mention and preferably be in
the form adopted by the International
Scientific Community.
RESULTS AND DISCUSSION: These
sections should be carefully prepared
with discussions of the results being
compared with existing and/or previous
knowledge within the field. Authors
are, however, encouraged to combine
the Results and Discussion sections
wherever possible.
EXPERIMENTAL: Subsections on the
Experimental Procedures should be
italicized and inserted as part of the
first line of the text to which they apply.
HKPJ encourages an extensive use of
abbreviations (these are listed at the back of
the Instructions to Authors, or the reader is
referred to other sources). The Experimental
should begin with a subsection entitled
General Experimental Procedures. This
subsection will typically contain brief details
of instruments used, and identification
of sources of specialized chemicals,
biochemicals and molecular biology kits.
The next subsection describes the source(s)
and documentation of biological materials
used, whether in reference to whole plants
or parts there from, crude drugs, or any
other plant material from which identifiable
chemical substances are obtained for the
first time. Documentation must also include
a reference to voucher specimen(s) and
voucher number(s) of the compounds,
plants or other material examined. If
available, authors should quote the name
and address of the authority who identified
each sample investigated. Specimens
should preferentially be deposited in a major
regional herbarium where the collection is
maintained by state or private institution and
which permits loan of such materials. With
other microorganisms, the culture collection
from which they were either accessed and/
or deposited should be included, together
with identification of the strain designation

code. The Experimental Procedures
employed should be concise but sufficiently
detailed that a qualified researcher will be
able to repeat the studies undertaken, and
these should emphasize either truly new
procedures or essential modifications of
existing procedures. Experimental details
normally omitted include: (I) method of
preparation of common chemical and
biochemical derivatives, (2) excessive
details of separation of compounds,
proteins and enzymes, e.g. preparation of
columns, TLC plates, column and fraction
size. Compound Characterization: Physical
and spectroscopic data for new compounds
must be comprehensive, and follow the
order shown below: compound name (and
assigned number in text); physical state
of compound (e.g. oil, crystal, liquid, etc.),
melting and/or boiling point; optical rotation
and/or circular dichroism measurements,
if optically active; UV; JR, lH NMR; 13C
NMR; MS. For all new compounds, either
high-resolution mass spectral or elemental
analysis data is required. See later section
for method of data presentation.
Nomenclature: Chemical nomenclature,
abbreviations and symbols must follow
IUPAC rules. Whenever possible, avoid
coining new trivial names; every effort
should be made to modify an existing
name. For example, when a new
compound is described, it should be given
a full systematic name according to IUPAC
nomenclature and this should be cited in the
Abstract or in the Experimental section.
ACKNOWLEDGMENTS: This section
is used to provide brief credit for
scientific and technical assistance,
and in recognition of sponsorship
through financial support and any other
appropriate form of recognition.
References: All publications cited in
the text should be presented in a list
of references following the text of the
manuscript. In the text refer to the
author’s name (without initials) and year
of publication (e.g. “Since Peterson
(1993) has shown that ...” or “This is in
agreement with results obtained later by
Kramer.(4)” For two authors both authors
are to be listed, with “and” separating the
two authors. For more than two authors,
use the first author’s surname followed
by et al. The list of references should be
arranged according to the order of their
appearance in the text with no more than
three authors listed. If number of authors
of a reference exceeds three, “et al” is
used followed by year of publication
in bracket after the first author. Journal
titles should be completely shown
followed by the volume, issue number
in bracket if included, colon and start
– final page number. The manuscript
should be carefully checked to ensure
that the spelling of authors’ names and
dates are exactly the same in the text as
in the reference list. Some examples of
references are shown below:
(1) Cabello-Hurtado F, Durst F, Jorrin
JV, Werck-Reichhart D. et al. (1998).
Coumarins in Helianthus tuberosus:
characterization,
induced
accumulation and biosynthesis.
Biochemistry, 49(1):1029-1036.
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(2) Mabry T, Markham KR, Thomas MB.
(1970). The Systematic Identification
of Flavonoids. 2nd Ed, pp. 79-105.
Springer Verlag, New York.
(3) Harborne JB. (1999). Plant chemical
ecology. In: Barton D, Nakanishi K,
Meth-Cohn 0, (Eds.), Comprehensive
Natural Products Chemistry, Vol. 8.
pp. 137-196. Pergamon, Oxford.
Preparation of Illustrations: All illustrations
should be provided in camera-ready form,
suitable for reproduction (which may include
reduction) without retouching. Illustrations
(figures, tables, etc.) should be prepared
for either single or double column format.
For online submission illustrations should
be included in the manuscript and also be
submitted separately as high resolution
files. For hardcopy submission illustrations
should be submitted on separate pages
in camera-ready format with legends on
separate pages. Hardcopy illustrations
supplied by authors are digitally scanned
into the appropriate page and must therefore
be of the highest quality. Where possible
the original electronic files are used, figures
produced by computer must therefore be
prepared at a minimum resolution of 300
dpi. Refer to all photographs, charts and
diagrams as “Figure(s)” and number them
consecutively in the order to which they
are referred. They should accompany the
manuscript, but should not be included
within the text. All illustrations should be
clearly marked with the figure number
and the author’s name (either on the back
if submitting on paper or with a clear file
name if submitting online). All figures are to
have a caption, which should be supplied
on a separate page. Note: Illustrations
of the following type generally will not be
accepted for publication: (1) diagrams
or photographs of chromatograms (PC
and TLC), electrophoretic separations, or
recorder traces of GC and HPLC data which
are given merely to prove identification; (2)
straight-line graphs; (3) generalized pH
and temperature-denaturation curves of
enzymes; (4) illustrations of IR, UV, NMR
or MS (values can be quoted in the text or
Experimental); (5) flow sheets illustrating
isolation of compounds; (6) expectable MS
fragmentation patterns; (7) formulae of wellknown compounds or reaction schem~s;
(8) tables giving either single values for
each parameter which could be easily
quoted in the text, or repeating data shown
elsewhere.
Illustrations should be drawn on separate
pages and prepared with good contrast
(black on a white background). Lettering
in tables, figures, etc: lettering in formulae,
figure axes etc. must be large enough to
be legible after reduction. Lettering should
be drawn in 6-7pt Helvetica (Arial) font
to ensure optimum visibility. Chemical
formulae must be made absolutely clear;
printers are not chemists and much delay
is caused by poor drawing. Aromatic rings
must be drawn with alternate double bonds
and conformation of single bonds shown by
thickened or dashed (III) lines according to
convention. Formulae should be numbered
consecutively in Arabic numerals. If
graphics are created using ChemDraw or
ISISDraw the preferred settings are: font
10 pt Helvetica (Arial), chain angle 120o

bond spacing 18% of length, fixed (bond)
length 14.4 pt (0.508 cm), bold width (bond
thickness) 2.0 pt (0.071 cm), line width 0.6
pt (0.021 cm), margin width 1.6 pt (0.056
cm), and hash spacing 2.5 pt (0.088 cm).
The overall size should be not more than
95mm (single column) or 194mm (double
column) by 285 mm.
Tables must be typed on separate
pages, numbered consecutively, given a
suitable caption and arranged to be viewed
vertically. They must be so constructed
as to be intelligible without reference to
the text. Every table must have an Arabic
number and a title, and each column must
be provided with an explanatory heading.
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should not duplicate results presented
elsewhere in the manuscript (e.g. in graphs).
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superscript lowercase letters a,b,c rather
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only to the degree of accuracy justified on
the basis of the errors of the method and
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Supplementary data
HKPJ
now
accepts
electronic
supplementary material to support
and enhance your scientific research.
Supplementary files offer the author
additional possibilities to publish
supporting
applications,
movies,
animation sequences, high-resolution
images, background datasets, sound
clips and more. Supplementary files
supplied will, subject to peer review, be
published online alongside the electronic
version of your article in HKPS website.
The presence of these files will be
signified by a footnote to the article
title, and by a description included in a
‘Supplementary Data’ section at the end
of the paper. In order to ensure that your
submitted material is directly usable,
please ensure that data is provided in
one of our recommended file formats
and supply a concise and descriptive
caption for each file. Please also clearly
indicate whether data files are either i) for
publication online or ii) only to be used as
an aid for the refereeing of the paper. For
more detailed instructions please visit our
Author Gateway at htto://authors.HKPJ.org

Errata and Corrigenda to publish
articles will be included, at the discretion
of the Section Editors and the publisher.
Abbreviations
About, approximately: ca.
Anhydrous: dry (not anhyd.)
Aqueous: aq.
Circular dichroism: CD
Concentrated (or mineral acids): conc.
Concentrations: ppm (or ppb), μM, mM,
M, %, mol
Dry weight: dry wt; fresh weight: fr. wt
Electricity: V, mA, eV
Force due to gravity (centrifugation): g;
rpm (revolutions min-1)
Gas chromatography: GC
Gas chromatography-mass spectrometry:
GC-MS Trimethylsilyl derivative: TMSi
(TMS cannot be used as this refers to the
internal standard tetramethylsilane used
in 1H NMR)
High performance liquid chromatography:
HPLC
Infrared spectrophotometry: IR
Length: nm, μm, mm, cm, m
Literature: lit.
Mass spectrometry: m/z [M]+ (molecular
ion, parent ion)
Melting points: uncorr. (uncorrected)
Molecular mass: Da (daltons), kDa
Molecular weight: Mr
Nuclear magnetic resonance: 1H NMR,
13
C NMR, Hz, δ
Numbers: e.g. 1, 10, 100, 1000, 10000;
per or -1
Optical rotatory dispersion: ORD
Paper chromatography: PC
Precipitate: ppt.
Preparative thin-layer chromatography:
prep. TLC
Radioactivity:
dpm
(disintegrations
per min), Ci (Curie), sp. act (specific
activity), Bq (1 becquerel = 1 nuclear
transformation sec-1)
Repetitive manipulations: once, twice,
x3, x4, etc.
RRt (relative retention time), R1 (Kovat’s
retention index), ECL (equivalent chain
length- term frequently used in fatty acid
work)
Saturated: satd.
Solution: soln.
Solvent
mixtures
including
chromatographic solvents: abbreviate
as follows n-BuOH-HOAc-H2O (4:1:5)
Statistics: LSD (least significant
difference), s.d. (standard deviation), s.e.
(standard error)
Temperature: (with centigrade), mp, mps,
mmp, bp
Temperature: temp.
Thin-layer chromatography: TLC, Rf
Time: s, min, h, day, week, month, year
Ultraviolet spectrophotometry: UV, A
(absorbance, not aD-optical density)
Volume: 1, (litre), μ1, ml
Weight: wt, pg, ng, μg, mg, g, kg
Inorganics, e.g. AICl3 (aluminum
chloride), BF3 (boron trifluoride), Cl., CO3,
H2, HCl, HCIO4 (perchloric acid), HNO3.
H2O, H2O2, H2SO4, H3B03 (boric acid), He,
KHCO3 (potassium bicarbonate), KMn04
(potassium permanganate;), KOH, K-Pi
buffer (potassium phosphate buffer),
LiAIH4 (lithium aluminium hydride), Mg2+,
MgCI2, N2, NH3, (NH4)2S04, Na+, NaBH4
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(sodium borohydride), NaCl, Nal04 (sodium
periodate), NaOH, Na2S03 (sodium sulphite),
Na2S04 (sodium sulphate), Na2S203 (sodium
thiosulphate), 03, PPi (inorganic phosphate),
SO42−., Tris (buffer).
Organics, e.g. Ac20 (acetic anhydride),
n-BuOH (butanol), C6H6 (benzene), CCl4
(carbon tetrachloride), CH2Cl2 (methylene
chloride), CHCl3 (chloroform), CH2N2
(diazo-methane), CM (carboxymethyl),
DEAE
(diethylaminoethyl),
DMF
(dimethylformamide), DMSO (dimethyl
sulphoxide), EDTA (ethylene-diaminetetraacetic acid), Et20 (diethyl ether), EtOAc
(ethyl acetate), EtOH (ethanol), HC02H
(formic acid), HOAc (acetic acid), iso-PrOH
(iso-propanol), Me2CO (acetone), MeCOEt
(methyl ethyl ketone), MeOH (methanol),
NaOAc (sodium acetate), NaOMe (sodium
methoxide), petrol (not light-petroleum or
petroleum ether), PhOH (phenol), PrOH
(propanol), PVP (polyvinylpyrrolidone),
TCA (trichloroacetic
acid),
TFA
(trifluoroacetic acid), THF (tetrahydrofuran).
1
H NMR solvents and standards: CDCl3
(deutero-chloroform), D2O, DMSO-d6
[deuterodimethylsulphoxide not (CD3)2S0],
pyridine-d 5 (deuteropyridine), TMS
(tetramethylsilane).
For further terms used in biochemistry
and molecular biology the authors should
see the websites of the nomenclature
committees (www.chem.qmul.ac.uk/iubmb/).
Page charges.
There is no page charges for HKPJ.
Proofs and Articles in Press
Proofs will be despatched via e-mail to the
corresponding author, by the Publisher
and should be returned with corrections
as quickly as possible, normally within 48
hours of receipt. Proofreading is solely
the author’s responsibility. Authors should
ensure that corrections are returned in
one communication and are complete,
as subsequent corrections will not be
possible. Any amendments will be
incorporated and the final article will then
be published online as an Article in Press.
Offprints
Two copies containing the offprints will
be supplied free of charge. Additional
offprints and copies of the issue can be
ordered at a specially reduced rate using
the order form sent to the corresponding
author after the manuscript has been
accepted. Late orders for reprints will
incur a 50% surcharge.
Copyright
Upon acceptance of an article, Authors
will be assumed to transfer copyright
unconditionally to HKPJ. This transfer will
ensure the widest possible dissemination
of information. If excerpts from other
copyrighted works are included, the
Author(s) must obtain written permission
from the copyright owners and credit the
source(s) in the article.
Author enquiries
For enquiries relating to the submission of
articles (including electronic submission) please
send your query by email to editor@hkpj.org
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TOVIAZ ABBREVIATED PRESCRIBING INFORMATION
1.TRADE NAME: Toviaz
2.PRESENTATION: Toviaz 4 mg tablets: light blue, oval, biconvex, ﬁlm-coated, and engraved on one side with the letters ‘FS’.
Toviaz 8 mg tablets: blue, oval, biconvex, ﬁlm-coated, and engraved on one side with the letters ‘FT’.
3.INDICATIONS: Treatment of the symptoms (increased urinary frequency and/or urgency and/or urgency incontinence)
that may occur in patients with overactive bladder syndrome.
4.DOSAGE: Recommended starting dose is 4 mg once daily. Based upon individual response, the dose may be increased
to 8 mg once daily. The maximum daily dose is 8 mg.
5.CONTRAINDICATIONS: Hypersensitivity to the active substance, peanut, soya or any of the excipients; urinary retention;
gastric retention; uncontrolled narrow angle glaucoma; myasthenia gravis; severe hepatic impairment (Child-Pugh class C);
concomitant use of potent CYP3A4 inhibitors in subjects with moderate to severe hepatic or renal impairment; severe ulcerative colitis; toxic megacolon.
6.WARNINGS & PRECAUTIONS: Clinically signiﬁcant bladder outﬂow obstruction at risk of urinary retention; gastrointestinal
obstructive disorders; gastro-oesophageal reﬂux and/or who are concurrently taking medicinal products that can cause or
exacerbate oesophagitis; decreased gastrointestinal motility; autonomic neuropathy; controlled narrowangle glaucoma;
hepatic impairment; renal impairment; concomitant administration of potent or moderate CYP3A4 inhibitors; concomitant
administration of potent CYP3A4 inducers; concomitant administration of potent CYP2D6 inhibitors; patients with risk for
QT prolongation and relevant pre-existing cardiac diseases; rare hereditary problems of galactose intolerance, the Lapp
lactase deﬁciency or glucose-galactose malabsorption. Other causes of frequent urination should be assessed before
treatment.
7.INTERACTIONS: Antimuscarinic agents and medicinal products with anticholinergic properties, medicinal products that
stimulate the motility of the gastrointestinal tract, CYP3A4 inhibitors, CYP3A4 inducers, CYP2D6 inhibitors.
8.PREGNANCY AND LACTATION: Not recommended during pregnancy; breastfeeding is not recommended during treatment with Toviaz.
9.SIDE EFFECTS: Dry mouth, dizziness, headache, dry eye, dry throat, abdominal pain, diarrhoea, dyspepsia, constipation,
nausea, dysuria, insomnia.
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Powerful dose-dependent efﬁcacy

