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Herbs are used in treatment of various diseases in Uganda. Influenza is one of the diseases that is
treated by herbs, the disease previously known to be non fatal is progressively becoming a threat due
to immune complications in people living with HIV, poor diets and the fear of fatal introduced strains
like Bird Flu. An ethno botanical survey was conducted to document medicinal plants and preparations
used in the management of influenza and related symptoms in Luwero, Central Uganda. Information
was obtained using questionnaires, focus group discussions, key informant interviews, direct
observations in households and field excursions. Information on plants/parts used, method of
preparation, mode of administration, commonly used formulations and their dosages was documented.
Twenty nine medicinal plants distributed in 17 families were documented; Mangifera indica family
Anacardiaceae, Ocimum basilicum L., (Lamiaceae), Psidium guajava L. (Mytaceae) and Mormodica
feotida L. (Curcubitaceae) were the commonly used plants respectively. The leaves were the most used
part of the plants while decoctions were the commonly used method of preparation and the oral route
was the main mode of administration. Antimicrobial assay and nutritional profile of some formulae is
underway to standardize formulae that can be used against respiratory infections at household level.

Key words: Medicinal plants, influenza, malaria, indigenous knowledge.
INTRODUCTION

Influenza, commonly known as flu in Uganda, is a temperatures (Hudson, 2009; Centre for Disease Control,
contagious respiratory infectious disease which is air 2016). For a long time, influenza has been a non-fatal
borne and is widely spread especially in the hot windy disease in the Tropical African countries. However
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in the recent past; the disease has caused serious health
concerns throughout the world, Tropical Africa being at
the highest risk because of its devastating consequences
on human and animal health (Qiao-Feng et al., 2012).
Consequently, many Sub-Saharan African countries are
likely to be at risk of influenza epidemic due to migration
of Asian and European nationals for investments in the
industrial and other sectors. Most importantly, it is
necessary to take precaution and prepare for the
influenza epidemic outbreak. As most countries in sub
Saharan Africa continue to face challenges of HIV
epidemic, patients have compromised immunities which
put them at risk of influenza infection. The problem is
aggravated by the change of diets from the nutritious half
cooked or raw fruits and vegetables, staple boiled or
steamed foods to fried and junk diets that have less
immune stimulating properties and fewer minerals and
vitamins that fight off various diseases including
influenza. Although chemotherapy is the mainstay in the
management of various diseases including influenza in
Uganda, plants remain an important source of medicines
especially for the rural poor. The use of plants in the
treatment of various diseases has been embedded in
many indigenous societies, leading scientists to depend
on such plants for drug development. Among the various
indigenous medicines used in the treatment of common
diseases such as malaria are plants used in treatment of
influenza. The use of plants as medicine has been
attributed to the presence of bioactive components such
as flavanoids, alkaloids, saponins and tannins (Evans,
2002; Farnsworth, 1994). Several studies have confirmed
antiviral activities of medicinal plants (Rajbhandari et al.,
2001; Gebre-Mariam et al., 2006; Qiao-feng et al., 2012).

Like other sub Saharan African countries, majority of
the rural communities in Uganda use medicinal plants in
the treatment of diseases including influenza. Considering
the rate at which natural vegetation which are source of
medicinal plants are being depleted due to increased
population pressure on the land and climate change
effects, many important medicinal plants are disappearing
before they are even documented, leave alone being
scientifically validated. Moreover, dyeing off of the old
people who are the custodians of indigenous knowledge
even worsens the situation. Because of poor conservation
of indigenous knowledge, scientists have used ethno
pharmacological survey as the main approach to search
for important plant species that can be evaluated for
development of efficacious drugs (Farnsworth, 1994).
Although many of these ethno botanical surveys have
been carried out in Uganda to document plants used in
treatment of various diseases, no systematic study has
particularly been carried out for documenting in depth
information on medicinal plants used by communities in
treatment of influenza and related ailments. In this study,
we obtained indigenous peoples perception of the
disease and documented the plants, parts used, mode of
preparation and administration of medicinal plants and

practices used by the local communities to treat influenza
and related symptoms in Luwero District in Central
Uganda. We also documented common formulae as used
by the respondents in the surveyed areas.

MATERIALS AND METHODS
Study area

An ethno botanical survey was conducted in Luwero district (Figure
1), central Uganda in the two sub counties of Luwero and
Butuntumula. Luwero district was chosen because there are
organized Village Health Team (VHTs) members and herbalists at
the community centre for traditional medicine, supported by the
Ministry of Health. The research team also has established good
working relationship with the leaders and some respondents.
Luwero District is also one of the districts of Uganda that had
experienced the Ebola viral disease outbreak in the recent past
(Figure 1). The survey was carried out between May and June,
2012 to document community perception of the influenza and
related infections symptoms, forms, causes and plants used for its
management by the indigenous communities and related infections.
Information was collected using individual interviews with semi
structured questionnaires, focus group discussions, key informants
and direct observation in the field from consenting adults who
included both males and females of 18-60 years of age. A total of
60 households that mainly comprised of a village health team
representative who are members of the community selected by
Ministry of Health, Uganda to Coordinate Health programme at
village level (MoH, 2010) and a few Traditional Health Practitioners
(THPs) were interviewed. Information on community perception of
manifestation of influenza disease, plants and parts used in the
treatment, their preparation and dosage was documented. Family
heads/representatives that had at least two children below the age
of five were selected using Snowball method (Hardon, 2001) and
interviewed. This was because children below five are the most
vulnerable to influenza infection (Mbonye, 2004). After the
individual survey, focus group discussions (FGD), each consisting
of 10 members (both females and males) was conducted at the
community centre for traditional medicine located at the district.

The FGD was to document priority plant, methods and formulae
used in the treatments of influenza related symptoms. In depth
interviews with key informants that included two elderly and five
renowned THPs in the area were carried out to obtain in depth
knowledge on community perception of influenza manifestation and
its management. In addition, Allopathic Health officials at national
health facility (Kasana Government Health Center in Luwero
District) were also interviewed in order to get in depth knowledge of
influenza frequency of occurrence among patients and its
management at the health centre. Field excursions were carried out
to identify the plants reported by VHTs and THPs and voucher
specimen were collected. Voucher specimens were identified by a
taxonomist at Makerere University National Herbarium, Kampala
and then deposited at the Natural Chemotherapeutic Research
Institute, herbarium in, Kampala.

RESULTS

The results of socioeconomic demographic characteristics
of the respondents in this study are presented in Table 1.
Most of the respondents (88.9%) were aged between 18
years to 55 years and. Majority (70.0%) were female with
87% being married. Approximately 57.0% of respondents
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Figure 1. Map showing Luwero district in Uganda.

had family size of between 5-9 members. The education
of most respondents indicated majority (56%) having
completed primary level of education with most of the
respondent (84.7%) being farmers as their main
occupation.

Community knowledge of Influenza and its symptoms

The symptoms that were related with influenza by
respondents are presented in Table 2. Most respondent
(54.3%) identified running nose while sneezing was
reported by 52.2% as the symptoms associated with
influenza. Other symptoms reported by respondents
included headache (39.1%), fever (34.1%), cough
(28.3%), itchy throat (28.3%), red eyes (13.0%), change
in breathing (10.9%). Other symptoms included blocked
nostrils (8.7%), loss of appetite (8.7%), body weakness
(6.5%), itchy nose (6.5%), body pain (4.3%), chest pain
(4.3%), swollen eyes (4.3%), voice changes (4.3%), tears
in eyes (4.3%), itchy ears (4.3%). Also mentioned by
respondents were diarrhea, dry mouth, high body
temperature, itchy eyes, salivating and the body filling
cold (chills).

Nomenclature of influenza in Luwero district

Respondents further categorized influenza disease and
gave it names according to the differences observed in its
manifestation. The different categories and the proportion
of there occurrence are summarized in Figure 2. The
common occurrence of the disease (86%) was the mild
infection termed “Senyiga” (Luganda dialect) and was
mainly associated with symptoms such as running nose,
mild headache, sneezing and tears in eye, however the
respondents said that the patient has no other
complications. Patients manifesting with “Senyiga” rarely
visit the health centre because the condition allows them
to do their daily activities. The other common type of
manifestation (52.3%) was “Lubyamira”, described by
respondents to be severe illness that impairs the person
from work. The patients manifesting with Lubyamira are
likely to be bed ridden for a while, and to have productive
cough in association. While the third type of manifestation
was referred to as “Yegu” and this had symptoms like
‘Lubyamira” but mainly affects the elderly. Unlike
“Senyiga”, the respondents reported similarity in the
symptoms of “Yegu and “Lubyamira” the difference was
age of the individual. Lukusense and Seseba were rare
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Table 1. Socio-economic demographic characteristics of

respondents.

Variable % respondents
Age

18-35 years 46.7
36-55 years 42.2
>55years 111
Sex

Female 69.6
Male 30.4
No. of people in house hold

0-4 members 14.3
5-9members 57.1
10-14members 23.8
>14members 4.8
Marital status

Single 2.2
Married 87.0
Divorced 4.3
Widowed 6.5
Education

None 15.6
Primary 55.6
Secondary 28.9
Occupation

Farming 84.8
Civil service 2.2
Student 2.2
Nursery teaching 2.2
Building 2.2
Business 2.2

manifestations reported by respondents.

Mode of transmission of common influenza

The community knowledge on mode of transmission of
common influenza are presented in Table 3. The
respondents gave a diversity of the possible causes of
influenza. Most respondent (40.0%) identified wind as
major cause of influenza while 20% reported that
sometimes a person is vulnerable to get infected with
influenza due to diseases such as asthma. About 15%
reported that a virus is the cause of influenza, but 13.3%
said it was taking un-boiled water, smoke (11.1%), lack of
body fluids (6.7%), dust, aeroplanes and staying near
already sick people, transmission by birds, coldness, and
dry seasons were cited by 4.4 and 2.2% of the
respondents respectively.

Infection according to age

According the respondents, infection with influenza is not

Table 2. Knowledge of the respondents, on the symptoms
of influenza in Luwero district.

Symptom % respondents
Running nose 54.3
Sneezing 52.2
Headache 39.1
Fever 34.8
Cough 28.3
Itchy/sour throat 28.3
Red eyes 13.0
Change in breathing pattern 10.9
Blocked nostrils 8.7
Loss of appetite 8.7
Body weakness 6.5
Itchy nose 6.5
Body pain 4.3
Chest pain 4.3
Swollen eyes 4.3
Voice changes 4.3
Tears in the eyes 4.3
Itchy ears 4.3
Diarrhea 2.2
Dry mouth 2.2
High body temperature 2.2
Itch eyes 2.2
Salivating 2.2
Body feeling cold 2.2
N=60.

segregate as presented in Figure 3. Nearly half of the
respondents reported that influenza affect all age groups.
Although, 44.4% reported that it affects mostly children,
17.8% reported that affects new born babies. Meanwhile
15.6% reported those elderly people were most affected
by influenza while 8.9% reported that pregnant women
were also commonly infected by influenza.

Frequency of infection with influenza

The number of times and individual could be infected by
annually was given by respondents as presented in
Figure 4. Twenty percent of respondents reported that a
person is infected by influenza any time and every 3
month respectively. About 14% and 12% of respondents
said it be weekly and monthly, respectively. Eleven
percent of the respondents reported that the disease
affects an individual in almost every four months. Four
percent could not estimate the number of times a person
could be infected by influenza annually.

Method used by communities to treat influenza

The respondents reported various methods used to
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Table 3. Community and traditional health practitioner’'s knowledge of possible

causes of influenza.

Cause % respondents
Wind 40.0
Vulnerability due to diseases e.g. asthma 20.0
Virus 15.6
Un boiled water 13.3
Smoke 11.1
Lack of fluids 6.7
Dust 4.4
Germ 4.4
Aero plane fumes 4.4
Being around sick people 2.2
Birds 2.2
Coldness 2.2
Dry seasons 2.2
100 -

90 - 86.4

80 -

70 -

60 - 52.3

50 -

40 -

30 -
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Figure 2. Different local names of influenza in Luwero district.

manage influenza at household in community are
presented in Figure 5. Most respondent (45.2%) reported
using allopathic while 19% used herbal medicine. About
35.7% reported that they combined both herbal medicine
and allopathic medicine.

Medicinal plants used in treatment of influenza

The medicinal plants used for treatment of influenza and
related symptom are presented in Table 4. The study
revealed 29 medicinal plants distributed in 17 families.
Mangifera indica (family Anacardiaceae), was the most
commonly mentioned (67.4%) medicinal plant, followed
by Ocimum basilicum (39.5%), Psidium guajava (34.9%),
Mormodica feotida (30.2%), Callisteon rigidus (27.9%)

and Citrus limon (23.3%) in that order. The family
Myrtaceae had the highest number of plants, followed by
Rutaceae, Lamiaceae and Asteraceae, respectively.

Information on percent availability, formulation and
administration of herbal mecicines
The respondents gave information on the availability,

formulation and administration of herbal medicine to treat
influenza as presented in Table 5.

Habitats of the medicinal plants

The medicinal plants used for treatment of influenza and
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Figure 4. Frequency of infection with influenza.

related symptoms are still accessible to the households.
Majority (54%) of the respondents reported to collect
them from the wild while about 46% harvest them in
backyard gardens. The respondents also said that
majority (97%) of the plants are abundant and only about
3% were said to be rare.

Type of herbal formulation

Among the formulations, majority (55%) were reported to
be formulated from single plants while 45% formulated
from mixtures of plants that range from two to six in the
respective formulae. In these formulations, the three most

M Every three months

m Every week

M Every month

M Every four months

M Every two months

W Once a year

W Every three weeks
Cant estimate

W Twice a year

regularly used plant parts were; leaves (90.2%), followed
by the stem bark (63.4%) and fruit (31.7%) in order of
preferred use by respondents. Also used were the root
bark (22.0%) bulb (7.3%) and whole plant (4.9%), as
shown in Figure 6. A part from medicinal plants, other
natural products reported to be added in some formulae
include; egg york, ash, salt, cow ghee, milk, mushrooms,
cold sponge and water.

Method of preparation and administration

The most common methods preparation of the herbal
medicines reported by respondents included; decoction
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Table 4. Frequently used medicinal plants, parts used, method of preparation and mode of administration for the treatment of influenza and related symptoms, in Luwero district.

711

Scientific name, (Authority) Voucher No., family, local name and

Method of preparation and part of

% Frequency of

Scientific studies on the plant against respiratory infections

route of administration the plant used use (N=60)
o . . . Antibacterial activities (Bossa et al, 2007)

Magnifera indica L. EKM/80,(Anacardiaceae), Muyembe ©-$ DecoctionS8, Steaming L-R8SB 67.4 Antimicrobial actvity (Dabur et al. 2007)

Ocimum basilicum L. EKM/90 (Lamiaceae),Kakubansiri M. S Decoction L, Steaming &, Juice - 39.5 Antibacterial activity (Siddiqui et al., 2012)
Antibacterial activity (Chah et al., 2006)

Psidium guajava L. EKM/81 (Mytaceae, Mapeera © Decoction L, Steaming - 34.9 Review of phytochemistry, ethnobotany and pharmacology (Gutierrez
etal., 2008)

Mormodica feotida L.EKM/82 (Curcubitaceae), Bombo BM.0 Decoction™?, Juice - 30.2 Ethnobotanical (Segawa and Kasenene 2007)

Callistemon rigidu EKM/75 (Mytaceae), Mwambalabutonya ©S: Decoction 27.9 Ethnobotanical use against cough (Kakudidi et al, 2000)

Citrus limon L. EKM/69 ( Rutaceae), Niimulendimu © ppcocton 4, Chewing T, Steaming 233 Ethnobotany, (Camejo-Rodrigues et al, 2003)

Syzygium cuminii ( L) Skeels EKM/84 (Myrtaceae) Jambula © Decoction LSB 20.9 Antioxidative properties(Glover et al,.1961; Kokwaro 1976)

Vernonia amygdalina L. EKMI95 (Asteraceae), Mululuuza 05 Decoction LRE:S uice | 163 Antiplasmodial and cytotoxic activity (Lacroixa et al., 2011) Antibacterial
(Erasto et al.,2006)

Digitaria scaralum (A. Rich.) Stapf EKM/96 (Poaceae) Olumbugu ©8 Decoction RBWP |nfusion RBWP 16.3

Combretum molle R. Br.ex G.Don f. EKM/97 (Combretaceae) Endagi ©  Decoction S8, Steaming S8 14.0 Biological activity (McGaw et al.,2001; Eloff et al., 2008)

Citrus aurantiifolia (Christm) EKM/91 (Rutaceae) Enimawa © Decoction FL Chewing F, JuiceF 14.0 %J;geg t?;gi?it:f :I?ggggbl)n fluenza (Kokwaro 1376; Adjanohoun et al

Azadirachta indica, A.Juss EKM/ 87 (Meliaceae), Neem tree © Decoction, - S8 Steaming 1 8, Juice 14.0 Antiviral (Faccin-Galhardi et al.,2012) , Toxicity (Mbaya et al., 2010)

Persea americana Miller EKM/85 (Lauraceae), Avocado ©:3 Decoction LSB, Steaming LS8 14.0

Eucalyptus sp. L'Herit. EKM/99 (Myrtaceae), Kalitunsi ©-M. S Decoction LSB 14.0 Used to treat cough and fever (Adjanohoun, 1993)

Manihot esculenta Crantz EKM/76 (Euphorbia) Muwogo B M. 0.8 Decoction - 9.3

Hoslundia opposita Vahl EKM/75 (Lamiaceae), Kamunye Decoction LA 9.3 Used to treat colds (Bally 1937; Kokwaro 1976)

Erigeron floribundus Sch. Bip.EKM/28 (Asteraceae), Kafumbe ©. Decoction 1A 7.0

Acacia polyacantha EKM/27(Fabaceae), Kibeere © Decoction S8 7.0

Piliostigma thonningil EKM/ 100 (Caesalpiniaceae) Omugaali © Decoction LSB, Steaming LS8 7.0

Leonotis nepetifolia (L) R. Br. EKM/30 (Lamiaceae), Ekifumufumu ©8 Decoction 1A 4.7

Morus alba L. EKM/31 (Moraceae), Enkenene® Decoction t 4.7 Antimicrobial ant-oxidative activity (Wang et al, 2012)

Artocarpus heterophyllus Lam. EKM/56 (Moraceae), Fene® Chewing F, Decoction -5B 4.7

Lantana camara L.EKM/54 (Verbanaceae), Kayukiyuki® Decoction L, Steaming - 4.7 Antimicrobial activity (Dabur et al., 2007)

Maytenus senegalensis (EKM/27) Celastraceae), Naligwalimu © Decoction RB. S8 4.7

Ageratum conyzoides L. (EKM/32) (Asteraceae),Namirembe ©:$ Decoction LA 4.7 Used to cure cough( Kokwaro 1976;Geissler et al.2002)

Albizia coriaria Welw. ex Oliver EKM/20 (Fabaceae), Omugavu 8.9 Decoction S8 4.7 Anti-parasitic activity and cytotoxicity (Kigondu et al., 2009)

Lycopersicon esculentum Miller EKM/22 (Solanaceae) Nyanya © Chewing F 4.7

Citrus sinensis (L.) Osbeck EKM/30 (Rutaceae), Micwunga © Decoction -, Steaming Ft 4.7 Ethnobotany, (Camejo-Rodrigues et al.,2003

Key: Part of plant used: SB, Stem bark; L, Leaves; RB, Root bark; F, Fruit; WP, Whole plant; A, Arial part;

Method of preparation: Decoction, boiling of the dry plant for some minutes and leaving to cool; Steam Bathing, Boiling of the herbs in water and covering to inhale steam; Juice is squeezing a liquid from the plant

part; Infusion, bringing to boil; Chewing, eating of the plant part raw. Route of administration: © Oral; ® Bathing; > steaming; " massaging.
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(62%), juice from leaves and fruits (17%) and steaming
(13%). The routes of administration of the medicines
reported by respondents were; oral, inhalation, steam
baths and massage at 58, 19, 13 and 10% respectively.

(1) Formula
Ingredients (plants)

Some formulae used in the treatment of influenza and
related symptoms in Luwero district

The study documented sixty formulae, of these six
formulae that were given through the oral route of
administration, with detailed information that was
compiled in the focus group discussions are given as
follows;

Scientific name Local name Part used Quantity
Maytenus senegalensis Naligwalimu Leaves Handful
Wabugia ugandensis Abaasi Bark Handful
Eucalyptus sp. Kalitunsi Leaves Handful
Callisteon rigidus Mwambalabutonya Leaves Handful

Preparation

(i) Mix the four plants and pound them together.

(i) Pick two handfuls of the mixture, using one hand.
(iif) Add six cups of water (3 L) in the saucepan

(2) Formula
Ingredients/plants

(iv) Boil until water remains to three cups (1.5 L).

Dosage: Two spoons (10 mls) three times a day (i.e.
morning, afternoon, evening.)

Scientific name Local name Part used Quantity
Chenopodium opunifolium Omwetango Bark 4 pieces
Magnifera indica Omuyembe Bark 4 pieces
Canarium schweinfurthii Omuwafu Bark 2 pieces
Acacia polyacantha Kibeere Bark 2 pieces
Eucalyptus sp. Kalitunsi Bark 1 pieces
Syzygium cuminii Jjambula Bark 3 pieces

Preparation: Boil the mixture in five liters of water until it
remains with two liters.

(3) Formula
Ingredients/plants

Dosage: Adults: Take two spoons (10 ml) x three daily
Children: take one spoon (5 ml) x three daily

Scientific name Local name Part used Quantity
Tagetes minuta Kawunyira Leaves 8 leaves
Mormodica feotida Bombo Leaves 4 leaves
Ocimum basilicum Kakubansiri Leaves 4 leaves
Carica papaya Pawpaw Leaves 2 leaves
Citrus limon Lemon Fruit 1 fruit
Callisteon rigidus Mwambalabutonya Leaves 3 handfuls

Preparation: Add four cups (500 ml) of water and boil
until it remain two cups

(4) Formula
Ingredients/plants
Scientific name
Mormodica feotida

Local name
Ebombo

Part used
Leaves

Dosage: Adults: 2 spoons (10 ml) x three times
Children: One spoon (2.5 ml) x 3 times
Note : Take Namirembe plant for stomach pains

Quantity
8 leaves
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Preparation:  Crush 8 leaves in %2 L (500 ml) of water Dosage: Take all 500 ml in one day
(5) Formula

Ingredients/plants

Scientific name Local name Part used Quantity

Vernonia amygdalina Mululuuza Root bark Handful

Magnifera indica Mango Leaves/bark Handful

Psidium guajava Mapeera Leaves Handful

Piliostigma thonningi Omugaari Leaves Handful

Combretum molle Endagi Leaves Handful

Preparation: Boil one handful of each in five liters of
water until you remain with three liters.

Dosage: Adult % a tumpeco (250 ml) 3 times a day.
Note: A difference in 3 days, 7 days for complete healing.
Dosage: Drink one cup 2 times (one litre) a day,
morning and evening.

(6) Formula

Ingredients/plants

Scientific name Local name Part used Quantity
Rhus vulgaris ~ Obukwansokwanso  Fruit Four fruits

Preparation: Eat the fruit

Dosage: Four fruit x 3 daily

DISCUSSION

Clinically, influenza disease in human is associated with
symptoms such as; cough, malaise and fever and this is
normally accompanied with sore throat, nasal obstruction
and sputum production (Hudson, 2009). Nevertheless, in
severe cases it causes bronchitis, pneumonia, asthma
and chronic obstructive pulmonary disease (Morens et al,
2007). Children under five years and elderly are more
vulnerable, because of their immunity is low (Bearden et
al.,, 2012; Yu et al., 2013). Until the recent past in most
tropical African countries, influenza as a disease has
been considered a mild infection that clears without
any/strong medication. In view of this, community
knowledge perception of the influenza epidemic is
important since community knowledge of influenza
symptoms and it management can be used to develop
strategies for its control. The fact that common influenza
virus causes low immunity among patients could also
lead to the patients getting secondary infections,
particularly in manifestation described as “Lubyamira and
Yegu” by the respondents in this study. While knowledge
of influenza manifestation is important, understanding its
management particularly in the rural settings is important
too. For centuries, knowledge of medicinal plants in
management of diseases has been a key to almost every
community. In sub Saharan African countries like Uganda,
herbal medicine is used by majority due to the poor
infrastructure of the national health care system which

Table 5. Presents percent availability, formulation and
administration of herbal mecicines used by the
respondents of Luwero

Habitat of plants % response
wild 54
Gardens 46

Formulation of herbal medicine
Single plants 55
Mixtures 45

Method of Preparation of medicinal plants

Decoctions 62
Juice 17
Steaming 13
Chewing 5
Infusion 3

Mode of administration

Oral 58
Inhilation 19
Bathing 13
Massaging 10

leads to inaccessibility of allopathic drugs and also high
cost for the available conventional health care. Herbs
have also been proven efficacious against influenza and
other viruses (Xiuying, et al., 2012; Mousa, 2015) and
communities have strong belief in herbal medicine with
high level of acceptability due to the perception that they
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are efficacious and safe makes its use widely acceptable
(WHO, 2003). The plants reported in this study have
been reported in previous ethno botanical surveys , and a
few of them have also been proven scientifically to
possess immune boosting properties, antibacterial, anti-
flammatory, antiviral activities, vitamins and minerals.
For example, Citrus fruits and Psidium guajava have
bioactive compounds, vitamin C, and micro minerals that
are good immune boosters (Gutierrez et al., 2008).

In addition other ethno botanical studies have indicated
plants in families Mytaceae, Rutaceae, Lamiaceae and
Anacardiaceae to have been used in traditional medicine
and to possess therapeutic properties (Koudouro et al.,
2011). According to Menkovic et al., (2011), Nepeta
cataria (Lamiaceae) is ethno botanically reported to treat

cold and fevers associated with influenza. On the other
hand there has been observed strong co-movements
between influenza and Malaria in some tropical countries
which suggest that humidity which is an important factor
in transmitting malaria also plays a role in influenza
transition (Vaisenberg and Noymer, 2011). This is
coupled with the fact that Influenza has symptoms related
to those of malaria. In fact the symptoms are not that
dramatic and can easily be mistaken for an attack of
influenza (Netcare, 2014). In the rural areas of Uganda,
most people in the local communities take medicines
including herbal medicines without diagnosis. It is
possible that some of the cases that were reported to be
influenza could be malaria cases. It is therefore probable
that these herbal formulae used for treatment of influenza



also have antimalarial activity. The team will in future
validate antimalarial activities of these formulae to
ascertain their efficaciousness. Unlike Allopathic medicine
which has clear guidelines and is standardized the world
over. Herbal medicine especially in most African
countries including Uganda is not standardized at almost
all stages of development and use. Majority of the
measures documented in this study such as handful,
pieces, leaves are not uniform and this brings about a
major discrepancy in formulation and dosage. It is
intended that these formulae will be standardized as well
as be evaluated for their effectiveness if in addition to
their safety and efficacy in treatment of influenza and
related infections.

Conclusion

This study conducted in Luwero district in Central
Uganda, identified and documented 29 medicinal plants
and about six formulae used for treatment of influenza
and related symptoms by the respondents. The
Indigenous knowledge has been organized to support
conventional measures in the management of influenza
and related symptoms and the evaluation of the efficacy
of priority medicinal plants/ herbal formula in vivo is
ongoing. All together, the information obtained in the
study will be used in the standardization of herbal
medicine that can be recommended for used against
respiratory infections at household level in Luwero.
Phytohemical investigations are recommended to
determine the active compounds in the plants. While
clinical trials to determine the efficacy of the plant formula
in human are suggested. There is high chance that an
active molecule with antiviral or antibacterial inhibiting
properties can be identified and used as a template in
developing a cheaper and affective medicine that can be
used in the management of influenza and related
illnesses. Tested and efficacious formula in clinical trials
can also be integrated in the national health care system
for treatment of influenza and other bacterial infections at
household level, particularly in the rural areas where
access to allopathic medicine is still a challenge.

Conflict of Interests

The authors have not declared any conflict of interests.

ACKNOWLEDGEMENTS

Authors acknowledge the communities of Luwero district
for providing us for the information. We are grateful to
Avian Human Influenza Project at Ministry of Health,
Uganda for funding this research. We are also thankful to
the European Union project on Multi-disciplinary
University Traditional Health Initiative (MUTHI), for

Katuura et al. 715

training in medical anthropological studies research
capacity.

REFERENCES

Adjanohoun JE, Ahyi MR , AkeAssi L, Alia AM, Amai CA, Gbile ZO,
Johnson CLA, Kakooko ZO, Lutakome HK, Morakinyo O, Mubiru NK,
Ogwal-Okeng JW, Sofowora EA (1993). Contribution to
Ethnobotanical and Floristic studies in Uganda-A publication of the
scientific, Technical and Research Commission of the organization of
African Unity (OAU/STRC).

Bally PRO (1937). Native medicinal and poisonous plants of East Africa.
Bull. Miscellaneous Inform. 1:10-26.

Bearden A, Friedrich TC, Goldberg TL, Byrne B, Spiegel C, Schult P,
Safdar N (2012). An outbreak of the 2009 influenza a (H1N1) virus in
a children’s hospital. Influenza Other Respir. Viruses 6(5):374-9.

Bossa GS, Kyegombe DB, Ogwal-Okeng J, Bukenya-Ziraba R, Odyek
O, Waako P (2007). Antibacterial activity of Mangifera indica L. Afr. J.
Ecol. 45:13-16.

Camejo-Rodrigues J, Ascensdo L, Bonet MA, Valles J (2003). An
ethnobotanical study of medicinal and aromatic plants in the Natural
Park of “Serra de S&o Mamede” (Portugal). J. Ethnopharmacol.
89:199-209.

Centre for Disease Control and Prevention (2016). CDC 24/7: Saving
Lives, Protecting People http://www.cdc.gov/flu/keyfacts.html
Accessed 19" June, 2016.

Chah KF, Eze CA, Emuelosi CE, Esimone CO (2006). Antibacterial and
wound healing properties of methanolic extracts of some Nigerian
medicinal plants. J. Ethnopharmacol. 104:164-167.

Dabur R, Gupta A, Mandal TK, Singh DD, Bajpai V, Gurav AM, Lavekar
GS (2007). Antimicrobial Activity of Some Indian Medicinal Plants.
Afr. J. Trad. Cam 4:313-318.

Eloff JN, Katerere DR, McGaw LJ (2008). The biological activity and
chemistry of the southern African Combretaceae. J. Ethnopharmacol.
119:686-699.

Erasto P, Grierson DS, Afolayan AJ (2006). Bioactive sesquiterpenes
lactones from the leaves of Vernonia amygdalina. J.
Ethnopharmacol. 106:117-20.

Evans S (2002). Chilean stories: Exploring herbal medicine in South
America. Austr. J. Med. Herbalism 14:2-6.

Faccin-Galhardi CL, Yamamoto KA, Ray S, Ray B, Linhares REC,
Nozawa C (2012). The in-vitro antiviral property of Azadirachta
indica polysaccharides for poliovirus. J. Ethnopharmacol. 142:86-90.

Farnsworth NR (1994). Ethnopharmacology and Drug development.
Ciba Foundation Symposium. 185:45-59.

Gebre-Mariam T, Neubert R, Schmidt PC, Wutzler P, Schmidtke M
(2006). Antiviral activities of some Ethiopian medicinal plants used for
the treatment of dermatological disorders. J. Ethnopharmacol.
104:182-187.

Geissler W, Harris SA, Prince RJ, Oslen A, Odhiambo RA, Oketch-
Rabah H, Madiega PA, Andersen A, Molgaard P (2002). Medicinal
plants used by Luo mothers and children in Bondo district, Kenya. J.
Ethnopharmacol. 83:39-54.

Glover PE, Stewart J, Gwynne MD (1961). Maasai and Kipsigis notes
on East African plants. Part Ill-Medicinal uses of plants. East Afr.
Agric. Forest. J. 32:200-207.

Gutierrez RMP, Mitchell S, Solis RV (2008). Psidium guajava: A review
of its traditional uses, phytochemistry and pharmacology. J.
Ethnopharmacol. 117:1-27.

Hardon A (2001). Applied health research, anthropology of Health and
Health Care manual, 3" revised edition, Netherlands.

Hudson JB (2009). The use of herbal extracts in the control of influenza.
J. Med. Plants Res. 3:1189-1195.

Kakudidi EK, Bukenya-Ziraba R, Kasenene JM (2000). The Medicinal
plants in and around Kibale National Park in Western Uganda. Lidia
5:109-124.

Kigondu EV, Rukunga GM, Kerik JM, Tonui WK, Gathirwa JM, Kirira
PG, Irungu B, Ingonga JM, Ndiege 10 (2009). Anti-parasitic activity
and cytotoxicity of selected Medicinal Plants from Kenya. J.
Ethnopharmacol. 123:505-509.


http://www.mn.uio.no/farmasi/forskning/prosjekter/muthi/
http://www.mn.uio.no/farmasi/forskning/prosjekter/muthi/

716 J. Med. Plants Res.

Kokwaro JO (1976). Medicinal plants of East Africa-East African
Literature Bereau, Nairobi.

Koudouro K, Karoua DS, Kokoua K, Essiena K, Aklikokou K, Glitho
IA, Simpore J, Sanogo, R, De Souza C, Gbeassora M (2011). An
ethnobotanical study of antimalarial plants in Togo Maritime Region.
J. Ethnopharmacol. 134:183-190.

Lacroixa D, Prado S, Kamoga D, Kasenene J, Namukobe J, Krief S,
Dumontete V, Mouraya E, Bodo B, Brunois F (2011). Antiplasmodial
and cytotoxic activities of medicinal plants traditionally used in the
village of Kiohima, Uganda. J. Ethnopharmacol. 133:850-855.

Mbaya AW, Umar lll, Onyiche TG, Sanya L (2010). Toxicity and
potential anti-trypanosomal activity of ethanolic extract of Azadirachta
indica (Meliacea) stem bark: An in vivo and in vitro approach using
Trypanosoma brucei. J. Ethnopharmacol. 128:495-500.

Mbonye AK (2004). Risk factors for diarrhoea, upper respiratory tract
infections among children in rural area of Uganda. J. Health Popul.
Nutr. 22(1):52-8.

McGaw LJ, Rabe T, Sparg SG , Jager AK , Eloff JN, Staden JV (2001).
An investigation on the biological activity of Combretum species. J.
Ethnopharmacol. 75:45-50.

Menkovic K, Savikin S, Tasic G, Zduni’ D, Ste’sevi'c S. Milosavljevi’ D
Vincek D (2011). Ethnobotanical study on traditional uses of wild
medicinal plants in Prokletije Mountains (Montenegro). J.
Ethnopharmacol. 133:97-107.

Ministry of Health (2010). The Second National Policy: Promoting
peoples health to Enhance Socio Economic Development.

Morens DM, Taubenberger JK, Fauci AS (2007). Predominant Role of
Bacterial Pneumonia as a Cause of Death in Pandemic Influenza:
Implications for Pandemic Influenza Preparedness. J. Infect. Dis.
198(7):962-970.

Mousa HAL (2015). Herbal Therapies for Prevention and Treatment of
Influenza and Influenza-Like lliness. J. Infect. Dis. Ther. 3:215.

Netcare (2014). Member of Netcare group. Travel clinic, South Africa.
Retrieved on 19" August, 2016
http://www.travelclinic.co.za/live/index.php

Qiao-feng W, Wei W, Xiao-yan D, Zhi-yuan W, Zhen-hua S, Hua-zhong
Y, Chen-huan Y (2012). Chemical compositions and anti-influenza
activities of essential oils from Mosla dianthera. J. Ethnopharmacol.
139:668-671.

Rajbhandari M, Wegner U, Ju lich M, Schopke T, Mentel R (2001).
Screening of Nepalese medicinal plants for antiviral activity. J.
Ethnopharmacol. 74:251.

Siddiqui BS, Bhatti HA, Begum S, Perwaiz S (2012). Evaluation of the
antimycobacterium activity of the constituents from Ocimum
basilicum against Mycobacterium tuberculosis. J. Ethnopharmacol.
144:220-222.

Segawa P, Kasenene JM (2007). Medicinal plant diversity and uses in
the Sango bay area, Southern Uganda. J. Ethnopharmacol. 113:521-
540.

Tabuti JRS, Lye KA, Dhillion SS (2003). Traditional herbal drugs of
Bulamogi, Uganda: plants, use and administration. J.
Ethnopharmacol. 88:19-44.

Vaisenberg L, Noymer A (2011). Influenza in the Tropics: The role of
humidity. Health and global change project, IIASA Laxenburg,
Australia.

Wang W, Efferth T, Zu Y, Fu Y (2012). Antimicrobial Activity of Extracts
from Morus alba L., Leaves, Stems and Fruits. Am. J. Chin. Med.
40:349.

Xiuying P, Jianping L, Ruofeng S, Liye Z, Xuehong W, Yan L (2012).
Therapeutic efficacy of Hypericum perforatum L. extract for mice
infected with an influenza a virus. Can. J. Physiol. Pharmacol.
90(2):123-30.

Yu X, Zhang X, He Y (2013). Mild infection of a novel H7N9 avian
influenza virus in children in Shanghai. Emerg. Microbes Infect. 2:41.


http://jid.oxfordjournals.org/content/198/7.toc
http://jid.oxfordjournals.org/content/198/7.toc

