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Introduction

Ghana today has a dual system of law and traditional rule based on the traditional
tribal system. Likewise there is a dual system of medical practice that recognises both
traditional and modern medical practices in law and promotes their co-existence in
order to reach the greatest number of citizens. Traditional medical practice is valuable
both in the empirical sense and medically, but it also has a role in validating the
spiritual world. Above all, traditional medical practices are often affordable and
accessible to the vast rural population in Ghana and as such remains at the forefront of
primary medicine in the country.

The traditional medical practitioner in Ghana “employs the aid of magico-religious
acts and concepts to find the cause and the course of illness before treatment is
initiated in terms of medication. But the real potentiality of the medication is sought
in terms of its spiritual potency” (Twumsasi, 1975).

In 1957 the World Health Organisation defined the traditional healer as:

“A person who is recognised by the community in which he lives as competent to
provide health care using vegetable, animal or mineral substances, and certain other
methods based on social, cultural and religious background as well as knowledge,
attitudes and beliefs that are prevalent in the community regarding physical, mental
and social well-being, and the causation of disease and disability”.

Traditional practitioners choose their profession with a sense of spiritual vocation.
They are likely to be drawn into practice as a consequence of some incidents that
suggest they heard a ‘voice’ or felt a calling from the spiritual world — much as nuns
and monks do in the Christian tradition. The final decision to allow a person into
training is that of the relatives. This obtained, a person would enter into the
apprenticeship of another practitioner who practised under the same influences as the
apprentice felt they were under. Both men and women are accepted as traditional
practitioners but they will train at different shrines (Twumsasi, 1975). There are a
number of different kind of traditional medical practitioners. These include fetish
princess/priest healers who are attached to shrines or temples of a deity and act as a
medium for the deity and may undertake periods of possession or practice divination
of one kind or another. There are specialists in certain areas. For example, in
Konkonorou, the village is known to have a particular expertise in treating gunshot
wounds, others specialise in snakebite or eye diseases. There are traditional midwives
or birth attendants. These are frequently an older women, who have extensive
experience in childbirth related matters. There are bonesetters who specialise in bone
fractures. There are also herbalists who are familiar with plants and their uses and
practise herbalism with or without accompanying spiritual practices.

Within the Ashante system of traditional healers there is a three-year period of
training for the traditional medicinal practitioner. This is both a spiritual as well as a
physical practice, with year two concentrating on the plant related activities of the
healing work. The key factor throughout the training and the undertaking of
traditional medicine practises is, as recognised by WHO, the integration of the
practitioner with the cultural tradition of the people. This tradition includes
recognition of the importance of the ancestors and deities, the observance of kinship



and a strong respect for the elders. When conservationist try to change the current
utilisation of genetic resources, in this case medicinal plant species, it is important
they remember the context within which these resources are used and recognised. In
this case, the cultural and not the environmental import of the practise is paramount.
The need to raise conservation awareness within this context is therefore the primary
challenge.

In 1960, in order to encourage traditional practises in Ghana, President Kwame
Nkrumah suggested the formation of an association of traditional healers. As a
consequence of this the Ghana Physic and Traditional Healing Association was
formed and though now split into two rival associations, and subsequently re-united
under the Ghana Traditional Medical Association with the support of the Ministry of
Health, it remains in principle, the voice of traditional healers. The relationship
between science and traditional practises in Ghana suggests toleration and possible
opportunities for collaboration. The Mental and Dental Decree, 1972 and the Nurses
and Midwifes Decree, 1972 which permit the practice of indigenous medicine
provided that the practitioner is a Ghanaian and does not commit acts that endanger
life.

The value of a crossover of understanding between science and traditional practices
can be witnessed at the Centre for Scientific Research. This was established at
Mampong-Akwapim in 1973. The remit of the Centre is to conduct and promote
scientific investigations relating to the improvement of plant medicine, ensure the
purity of the drugs extracted from the plants, co-operate and liase with the Ghana
Physic and Traditional Healers’ Association, research institutions and commercial
organisations world-wide, collaborate in the publication and dissemination of the
results and establish a botanic garden for medicinal plants. The Centre remains active
in encouraging healers to bring their preparations for testing both in the interests of
safety and dosage and licensing products under strict safety regulations. The Centre
has been a valuable contributor to this project and is active in the communities that
were involved in this survey.

Manifesting change without disrupting the current order is the greatest challenge to
plant conservation within the arena of traditional medicinal practices. Maintaining
control of both information and the means to practice i.e. knowledge of resources
prevents non-practitioners, such as the conservationist taking a leading role. However
the raising of awareness as regards new responsibilities in a changing world are
perhaps the best option to pursue. As both practitioner and non practitioner are all too
aware, the availability of medicinal pant species has become a matter of concern both
because of time lost in travel to collect them and expense of purchase and
prescription. In this the practitioner and the conservationist can become allies. The
sustainable collecting of material, with a view to returning to a natural site again and
again and the options for home gardens, compound-shared resources and even the
development of new minor medicinal crops for cultivation is an area that can be
usefully explored.



Aims and Objectives

The aims of this project included an ethnobotanical survey of medicinal plant
practises in relation to plant conservation. This activity was conducted by the team
staff of the Aburi Botanical Garden over a three-month period. The survey provided a
detailed account of the use and practice of medicinal plant medicine in the Eastern
Region. There were an estimated forty thousand traditional practitioners in Ghana in
1984 (Evans-Anform, 1984) and this small survey can only hope to present a snapshot
of one small part of that great mass. However, as such, it is valuable to have this
survey to provide the project with some up-to-date data on traditional medicinal
practices in Ghana today. Particular emphasis was placed on the Aburi area in which
the project team had been actively involved in medicinal plant research with the local
communities. The geographical area encompassed by the survey embraced six rural
villages and Aburi Town. Village meetings were held in which local traditional
healers and persons known to be knowledgeable in this field were identified.

The objective of the project has been to help these communities to develop a system
to conserve medicinal plants by propagation and local cultivation and to provide
opportunities for sustainable harvesting from the wild.

Methodology

This survey was supported by a review of existing literature and represents a
collaborative effort between BGCI and partner institutions in Ghana. Information
collected is now managed within the database at Aburi.

Local communities were selected to participate in this survey on the basis of their
reputation for being home to a number of medicinal plant practitioners, accessibility
to the Aburi Botanic Garden and willingness to co-operate with the aims of the project
team. The approach of the team was to identify herbalists who were considered
knowledgeable by popular reputation. Village meetings were held in each of the target
villages and the aims and objectives of the survey were discussed. Both volunteers
and recommended individuals were identified as possible candidates to partacipate in
personal interviews for the survey.

Activities undertaken were as follows:

a) Herbalists within individual households in selected local communities were
identified.

b) A member of the project team interviewed each herbalist. The interview was
based on a standardised questionnaire and included enquires into the types of
plants collected from the forest, farms, gardens or bought in the market.

Subject area for questionnaire:

- Types of plants harvested over the rainy season
- Types of plants harvested over the dry season
- Parts used



- Availability or non-availability of the plant used i.e. whether the plant had
become more difficult to find in recent years.
- The most important plants used during a one-year period.

c) Data were recorded on the questionnaires
d) Completed questionnaires sent to the office for scrutiny.

e) Data on completed questionnaires entered into the computer for analysis.

Results

The ethnobotanical survey was conducted between August and September 2001. Of
the six selected localities numerated, 86 people were registered as herbalists. A total
of 339 medicinal plant species were recorded used during the period under review.
Leaves of the plants dominated the other plant parts used. Others parts frequently used
were roots, stems and bark. The use of whole plants, flowers and buds were also
noted. About 80% of the plant parts used were common in all of the communities.

At the Mampong community area, of the 12 herbalists interviewed, all were male.
Fifty seven plants were primarily used for treatment. Roots and bark dominated all of
the other plant parts used.

The Kofisah selected area recorded 11 herbalists using leaves, stems-bark and roots
for their medications. About 80% of the 51 plants used were locally common.

Adeiso sample area had 25 herbalists recorded. Of these, males represented 84%. The
herbalists used 47 plant species. Parts primarily used included roots, leaves and root-
bark.

The Konkonorou selected area community recorded 16 herbalists comprising 13
males and 3 females. A total of 82 plant species were used. Parts mostly used were
whole plants, bark and roots.

At Nkoranza community area, 10 herbalist were interviewed (x males, x females)
using 46 plant species. Plant roots of the 46 species used dominated the other parts.
Others were leaves, fruits, bark and flowers.

Aburi recorded 12 herbalists, 11 being males. The herbalists used 57 plant species
with leaves dominating parts used. Other parts used were roots, bark, tubers and
seeds.



Conclusions

There was a remarkable uniformity in the identification and use of the plants recorded
in the survey (80%). The vast majority of the herbalists interviewed were male. This
does not however, reflect all of the health activities and the consequent collecting
activities that occur in the survey villages. There are significant areas of health
practice in which only women work such as birthing attendants. The prevalence of
male herbalist interviewed may also be a reflection of the fact that all of the
interviewers were male. Women herbalists may well have been put-off by this and
held back from offering themselves for interview. Roots and bark were most
commonly the plant part used and this is of particular concern. The destructive
harvesting of plants from the wild has the greatest impact and options for ameliorating
this impact such as removing part of the root or replanting root buds into the hole
need to be explored.

Discussions with Dr Lartey of the Centre for Scientific Research into Plant Medicine
at Mampong centred on the social aspects that can affect the distribution and
subsequent conservation status, of individual species. Dr Lartey provided many
examples in which species distribution had been affected by a number of social
factors. These factors included modernisation and the changing patterns of housing in
rural areas. One example of these changes having an impact was the plant
Bryophyllum pinnatum that used to be found in every home behind the bathhouse.
This has now changed with the modernisation of domestic buildings where the
traditional thatch roofing has been replaced with aluminium sheeting and the mud
walls have been replaced with brick. The buildings themselves are now self-contained
blocks, which no longer have a separate building for washing. Modern piping takes
the water away from the site and the permanent damp area found behind the
bathhouse in the compound has gone. As a consequence of these changes the plant is
now no longer found near homes and communal areas and people have to go greater
distances to collect it. Jatropha curcas can still be found being used as fencing
material for the house or compound but it is a great deal less commonly used than in
the past. The principle reason for the sharp decline of this species is the use of modern
and more popular materials such as concrete, barbed wire and mesh.

Changing patterns of agricultural have resulted in the increasing clearance of wild
lands for crops and also the abandonment of older fields used for declining crops.
This impacts on local plants and traditional patterns of collecting. Hileria latifolia
used to grow in the cocoa plantations and alongside streams in the shade. Cocoa is
now not so common a crop and increasing crop diversification has led to a reduction
in the population of Hileria latifolia. Forest clearance and the expansion of farmland
also threaten Deinbollia pinnata. Herbalists have always collected this from the wild
but new feeder roads into the wild areas have been built to allow access for recent
expansion of cash crop sites. This has increased the access that the collectors have to
the remoter wild areas and vast quantities of this plant can now be collected and
transported by car. As the plant is collected destructively, it is the root that is used, the
plants decline has been significant.

Changing values and beliefs may also have an impact on plant distribution. Hyptis
suaveolens used to be grown in most villages for its medicinal value but is now
difficult to find. This used to be commonly planted at the front of the house as it had a



spiritual significance to the well being of the occupant. The increasing movement
towards Christianity in the villages and away from traditional spiritual beliefs has led
to this plants removal from these sites.

There are also external factors that encroach on the traditional patterns of harvesting.
In Ghana today there is an increase in tourism and the export of handicrafts from the
villages. One consequence of this is that the tree Canthium glabriflorumis is
becoming threatened because it is the species most commonly used in carving artwork
and handicrafts. When two or three factors come together the impact is even greater.
For example Cryptoplepis sanguinolenta is principally threatened by wild collection
because it is the root that is harvested. In recent years there has been increasing
interest from the pharmaceutical industry in this plant and Cryptoplepis sanguinolenta
is now being commercially developed for the treatment of cancer. The inevitable
consequence of this is that there are increasing exports to the USA. During these early
years of its commercialisation the plant is still largely collected from the wild.

Special thanks

The project team would like to thank the people of Konkonorou, Adeiso, Kofisah and
Aburi for their help and co-operation in this survey. Their willingness to share their
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Literature sited in this report

Attah-Quayson, J. (Ed.) (1995). Macmillan Atlas for Ghana. Unimax publishers Ltd.
Second Edition.

Benor, D., Harrison, J. Q. and Baxter, M. (1984). Agricultural Extension: The
Training and Visit System. A World Bank Publication.

Crowley, D. J. (1971) Folkiore Research in Africa. Open lecture delivered at the
University of Ghana Legon, April 29, 1971.

Evans-Anfom, E. (1984). Traditional Medicine in Ghana: Practice, Problems and
Prospects. The J. B. Danaquah Memorial Lectures, Seventeenth Series. Ghana
Academy of Arts and Sciences. Accra, Ghana

Natural Resources Conservation and Medical Plants: A Symposium. Proceedings of
the National Workshop on Medicinal Plants.( 1996) Organised by the Abuja
Horticultural Society in collaboration with the National Parks Board and Abuja
Sheraton Hotel and Towers, Sept. 1996. Nigerian National Parks, Abuja.

Okeyee, V. N.(1997). Ghana: A Historical Survey. Catholic Mission Press, Cape
Coast, Ghana.

Twumasi, P. A. (1975). Medical Systems in Ghana: a Study in Medical Sociology.
Ghana Publishing Corporation

Ward, W.E. F. (1948). A4 History of Ghana. George Allen and Unwin. London.



Medicinal Plants in Ghana Literature Review
(in chronological order)
Books and Monographs.

Addae-Mensah, 1. (1992). Toward A Rational Scientific Basis For Herbal Medicine:
A Phytochemist’s Contribution. (Professorial Inaugural Lecture Delivered at the
University of Ghana, Legon, April 1991). Ghana Universities Press. 63 pages.

Addae-Mensah, I and Aryee, G. (1992) Ghana Herbal Pharmacopoeia. Vol. 1.
Member Panel of Experts who wrote the Pharmacopoeia for the science and Policy
Research and strategic Planning Institute) of the council for scientific and
Industrial Research. Fourteen Contributing Authors. Editing for final Publication.
Advent Press Limited. (205 pages).

Scientific Research Papers

Torto F. G., Sefcovic, P., Dadson, B. A and Addae Mensah, 1. (1969). Alkaloids from
Fagara species. Ghana Journal of Science Vol. 9 No. 1, pp 3-7.

Torto, F. G. and Addae-Mensah, I. (1970). Alkaloids of Fagara macrophylla.
Phytochemistry. Vol. 9, pp 911-914.

Torto, F. G., Addae-Mensah, 1. and Baxter, I. (1973). Fagaridine, A Phenolic
Benzophenanthridine alkaloid from Fagara xanthoxyloides. Phytochemistry. 12:
2315-2317.

Addae-Mensah, I. (1973). A review of the Chemistry of Fagara Alkaloids;
Proceedings of the International Symposium on Fagara and the Red Blood cell.
University of Ife Press.

Addae-Mensah, 1. (1975). Herbal Medicine, does it have a future in Ghana?
Universitas. vol. 5, No. 77. pp 17-30.

Addae-Mensah, 1., Torto, F. G. and Baxter, 1. (1976). Wisanine, a novel alkaloid from
the roots of Piper guineense; Tetrahedron Letters. No. 35 pp. 3049-3050.

Addae-Mensah, 1., Torto, F. G., Oppong, I. V., Baxter, I. And Sanders, J. K. M.
(1977). N-Isobutyl-trans2-trans-4-eicosadienamide and other constituents of Piper
guineense. Phytochemistry. Vol. 16, pp. 483-485.

Addae-Mensah, I., Torto, F. G., Dimonyeka, C. 1., Baxter, I. and Sanders, J. K. M.
(1977). Novel amide alkaloids of the roots of Piper guineense. Phytochemistry.
Vol. 16 pp 757-759.

Addae-Mensah, I. and Ayitey-Smith, E. (1977). A Preliminary Pharmacological Study
of Wisanine, a Piperline Alkaloid from the roots of Piper guineense, West African
Jjournal of Pharmacology and Drug Research. Pp. 79-80.

Addae-Mensah, 1. and Safowora, E. A. (1979). Constituents of Fagara tessmannii;
Planta Medica. Vol. 35 No. 1. pp94-95.

Achenbach, H., Waibel, Reiner, and Addae-Mensah, 1. (1980). Schanzihisin methyl
ester gentiobioside, a new iridoid-Isolation and Synthesis; Tetrahedron Letters.
Vol. 21 pp3677-3678.



Achenbach, H., Waibel, R., Raffelsberger, B. and Addae-Mensah, 1. (1981). Iridoid
and other Constituents of Canthium subcordatum. Phytochemistry. Vol. 20, No. 7.
pp- 1591-1595.

Addae-Mensah, 1., Torto, F. G., Torto, B. And Achenbach, H. (1981). A Naturally-
Occurring trans-2-cis-4-isomer of Wisanine from Piper guineense; Planta Medica.
Vol 37. No. 2 pp 200-201.

Herbstein, F. H., Schwotzer, W., Addae-Mensah, 1., Torto, F. G. and Woode, K. A.
(1981). Structure of the Alkaloid Wisanine (2-Methoxypiperine). Acta
Crstallographica B. Vol B37 (3) pp. 702-705.

Achenbach, H., Renner, C., Worth, J and Addae-Mensah, 1. (1982). Tabernulosin und
12-Demethoxytabernulosin, zwei neue Alkaloide vom Picrinin-typ aus
Tabernaemontana glandulosa. Leibigs Annalen der Chemie. Pp. 830-844.

Achenbach, H., Renner, C., Worth. J and Addae-Mensah, 1. (1982). 3-
Hydroxynornuciferin und 3-hydroxy.6a, 7- dehydronuceferin, nebanaalkaloide in
Hexalobus  criospiflorus ~ Massenspestrometriche  Structurfestltgung  an
Noraphorphinen; Liebigs Annalen der Chemie pp. 1132-1141.

Achenbach, H., Renner, C. and Addae-Mensah, I. (1982). Untersuchung der
Inhaltstoffe von Hexalobus crispiflorus Liebigs Annalen der Chemie. Ppl1623-
1633.

Achenbach, H., Renner, C. and Addae-Mensah, 1. (1982). Alkaloide in
Tabernaemontana Arten; XVI (1); 12-Methoxy-17,18-dehydro-vincamin und 16-
epi-isositsirikin, Alkaloide aus Tabernaemontana psorocarpa. Planta Medica.
Vol46, pp88-90.

Achenbach, H., Renner, C. and Addae-Mensah, 1. (1983) Lignans and other
Constituents from Carissa edulis; Phytochemistry. Vol. 22 No. 3 pp749-753.

Addae-Mensah, 1. and Ayitey-Smith (1983). Effects of Wisanine and
Dihydrowisanine on Aggressive Behaviour in Chicks. European J. Pharmacol.
Vol. 9 pp. 139-141.

Woode, K. A., Phillips, F. L., Addae-Mensah, 1., Bart J. J. and Choudhuri, S. (1984).
X-ray Crystal Structure of a Naturally-occurring trans-2- cis-4-isomer of wisanine,

a piperine-type alkaloid from Piper guineense. J. Natural Prods (Lloydia). 47 (6)
pp. 1024-1027.

Achenbach, H., Renner, C. and Addae-Mensah, I. New Di-isoprenylated Indole
Derivatives from Hexalobus crispifloris. (1984). Heterocycles 22 pp. 2501-2504.

Addae-Mensah, 1., Achenbach, H. and Waibel, R. (1985). Novel Long-chain
Triacylbenzenes from Cochlospermum planchonii; lleibigs Annalen Chemie. Pp.
1284-1287.

Achenbach, H., Waibel, R. and Addae-Mensah, 1. (1985). Terpenoids and Flavnoids
of Bridelia ferruginea. Phytochemistry. Vol. 24, (8) pp 1817-1819.

Achenbach, H., Waiel, L and Addae-Mensah, 1. (1985). Sesquiterpenes from Carisasa
edulis. Phytochemistry. 24 (10). pp. 2325-2328.

Addae-Mensah, I. and Achenbach, H. (1987). Rationlaising Traditional medicine —
Some recent Research Trends, In Recent Advances in Medical Research.
(Proceedings of the 8" Annual Medical Scientific Conference of the 8" Kenya



Medical Research Institute SKEMRI) and the Kenyan Trypanosomiasis Research
Institute (KETRI) Eds. Kinoti, S. N., Waiyaki, P. G. and Were J. B. O. pp. 151-
154.

Addae-Mensah, 1. and Achenbach, H. (1987). Herbal Medicine in Africa. In
Proceedings of the International Workshop on Traditional Medicine, University of
Nigeria, Nsukka. (Plenary Lecture) pp 14-46.

Addae-Mensah, 1. and Munenge, R. (Mrs.) (1988). Hypoglycemia effect on Flavanoid
from Bridelia ferruginea. In Recent Adavances in Medical Research. Proceedings
of the 9™ Annual Medical Scientific Conference of thew Kenya Medical Research
Institute and the Kenyan Trypanosomiais Research Institute. Eds. Kinoti, S. N.,
Waiyaki, P. G. and Were J. B. O. pp. 572-575.

Addae-Mensah, 1., Munenge, R. (Mrs.) and Guantai, A. N. (Mrs.) (1989).
Comparative Examination of two Zanthoxylum Benzophenan Alkaloids for
Cardiovascular Effects in Rabbits. Phytotherapy Research. Vol. 3 No. 5. pp. 165-
169.

Addae-Mensah, I. and Munenge, R. (Mrs.). Quercetin-3-Neohesperidoside (Rutin)
and other Flavonoid Glycosides as the Antidiabetic Agents of Bridelia ferruginea,
Fitoterapia (1989). Vol. LX No. 4. pp. 359-262.

Addae-Mensah, I., Reiner W., Achenbach, H., Muriuki, C. P. and Sanders, J. K. M.
(1989). A Clerodane Dipterpene and other constituents of Croton megalocarpus;
Phytochemistry. Vol 28 No. 10 pp 1759-1761.

Achenbach, H., Addae-Mensah, 1., Blimm, E., Klein, J., Luschmann, K. and
Mubhlenfeld, A. (1989). Studies of new Natural Products-Problems and
experiences. Proceedings of the Third NAPRECA Symposium on Natural Products
And Their Applications. Arusha, Tanzania.

Mwangi, J. W., Muriuki, G., Addae-Mensah, 1., Munavu, R. M., Lwande, W.,
Craviero, A. A. and Alencar, J. W. (1989). Essential oils of Lippia wilmsii. Ev.
Latinoamer Ouim. Vol. 20 (3), 143-144.

Mwangi, J. W., Addae-Mensah, 1., Muriuki, G., Lwande, L. W.and Munavu, R. M.
(1991). Essential oils of Lippia species 1. J. Essen. Oil Res.

Mwangi, J. W., Addae-Mensah, 1., Muriuki, G., Lwande, L. W.and Munavu, R. M.
(1991). Essenitial oils of Kenya Lippia species Ill. Flavour and Fragrance
Journal. Vol. 6. pp. 221-224.

Mwangi, J. W., Addae-Mensah, 1., Lwande, L. W.and Munavu, R. M (1991).
Essential oils of two Lippia ukambensis (Vatke) Chemophytes and Lippia
somalensis (Vatke) in Kenja. Journal of Essential oil Research. 3 pp 413-417.

Addae-Mensah, I., Muriuki, G., Karanja, C., Wandera, R., Waibel, R. and Achenbach,
H. (1992). Constituents of the stem Bark and Twigs of Crofon macrostachyus.
Fitoterapia (1992), Vol. LXII No. 1, pp. 81.

Mwangi, J. W., Addae-Mensah, 1., Muruiki, G., Munavu, R. M. and Hassanali, A
(1992). Essential oils of Kenyan Lippia species IV. Maize Weevil (Sitophilus
zeamais). Repellenccy and larvicidal Activity. Int. Journal of Pharmacognosy.

Weckert, E., Achenbach, H. and Addae-Mensah. 1. (1992). The Absolute
Configuration of Chromodine. Phytochemistry. Vol. 32, No. 6. 2170-2172.



Addae-Mensah, 1., Achenbach, H., Thoithi, N. G., Waibel, R and Mwangi, J. (1992).
Epoxychiromodine and other Novel Constituents of Croton megalocarpus.
Phytochemistry. Vol. 31 No. 6 pp 2055-2058.

Torto, B., Addae-Mensah, 1. and Moreka, E. (1992). Antifeedant Activity of Piper
guineense Schum and Thonn. amides against larvae of the Sorghum Stem borer
Chilo partellus (Swinhoe). Insect Science applications. Vol 13 No. 5, pp 705-508.

Addae-Mensah, 1. (1992). The role of the Chemist in the development of Drugs from
Natural sources in a developing country in “Organization of Chemistry for the
economic and industrial development of Africa”. (Proceedings of the 5"
International Chemistry Conference in Africa.(5™ ICCA). Gaborone, Borswana.
(Eds. D. G. Cobbold and M. M. Nindi). Pp115-149.

Mwangi. J., Njonge, E. W., Addae-Mensah, 1., Munavu, R. M. and Lwande, W.
(1994). Antimicrobial activity of the Essential from Lippia species in Kenya.
Discovery and innovation. Vol. 6. No. 1. pp58-60.

Koumaglo, H. K., Akpanga, K., Glitho, I. A., Addae-Mensah, 1., Moudachirou, M.
and Garneau, F. X. (1995). La-Co-operation Sud-Sud dans Trois Pays d’Afrique
Noire: Benin, Togo et Sudan. In “Volarisation de la Biomasse VehetalePar les
Produits Naturels,” (Actes du Colloque de Chicoutimi, 22-25 Aout 1993,
Universute du Quebec a Chicoutimi, Canada) Published by Centre de Recherches
Pour le Development International (CRDI/IDRC), pp 97-103.

Mwangi, J. W., Addae-Mensah, 1., Munavu, R. M. And Lwande, L. (1995). The
potential for Commercialization of Three African Lippia species as sources of
Essential oil for perfumery and medicinal purposes. In “Volarisation de la
Biomasse VehetalePar les Produits Naturels,” (Actes du Colloque de Chicoutimi,
22 au 25 Aout 1993, Universute du Quebec a Chicoutimi, Canada) Published by
Centre de Recherches Pour le Development International (CRDI/IDRC), pp 205-
216.

Asomaning, W. A., Oppong, I. V., Phillips, W. R., Amako, C. A., and Addae-Mensah,
I. (1994) Mass Spectra of some isoflavanones. Ghana Journal of Chemistry. 1
(10), 445-451.

Koumaglo, K. H., Akpagana, K., Glitho, A. I., Garneau, F. X., Gagnon, H., Jean,
France-1., Moudachirou, M. and Addae-Mensah, 1. (1994). Essential oil of
Diplolophium africanum Turcz. J. Essential Oil Res. 6. 449-452.

Koumaglo, K. H., Moudachirou, M., Addae-Mensah, 1., Garneau, F. X., Gagnon, H.,
Jean, France-I., and. (1994). L’ Analyse Chemique d’Huile Essentielles de Plantes
Aromatiques du Togo-Benin-Ghana. Rivista Italiana EPPOS (Actes des 13emes
Journees Internationales Huiles Essentielles, Digne le Bains.). pp. 339-351.

Asoamning, W. A., Amoako C., Oppong, I. V., Phillips, W. R., Addae-Mensah, I.,
Osei-Twum, E. Y., Waibel, R and Achenbach, H. (1995). Pyrano and
Dihydrfurano-isoflavonones from Mellitia thonningii; Phytochemistry (1995), Vol.
39 No. 5, pp 1215-1218.

Achenbach, H., Asunka, S. A., Waibel, R., Addae-Mensah, 1., and Oppong, 1. V.
(1995). Dichapetalin A, a novel plant Constituent from Dichapetalum
madagascariense with potential Antineoplasatic Activity. Natural Product Letters.
Vol. 7 pp 93-100.

-10 -



Koumaglo, K. H., Akagana, K., Glitho, A 1., Garneau, F. X., Gagnon, H., Jean F. I,
Moudachirou, M. and Addae-Mensah, I. (1996) Geranial and Neral . Major
constituents of Lippia multoflora Moldenke Leaf Oil. J. Essen. Oil Res. 8. pp 237-
240.

Moudachirou, M., Gbenou, D. J., Garneau, France-Ida, J., Gagnon, H., Koumaglou,
K. H. and Addae-Mensah, 1. (1996). Leaf oil of Melaleuca quinquenervia from Benin.
J. Eseential Oil Res. No. 8 pp 67-69.

Koumaglo, K. H., Akagana, K., Glitho, A 1., Garneau, Francois-X., Gagnon, H., Jean
France-I, Moudachirou, M. and Addae-Mensah, 1. (1996) (In Press) Citral, a major
Constituent of Lippia multiflora Moldenke Essential Oil. J. Essential Oil res.

Addae-Mensah, 1., Asomaning, W. A. and Oteng-Yeboah, A. (1996). Creation of
small Enterprises Togo-Benin: Commercialization of Essential Oils for Small and
large Scale Soap and cosmetics Industries — The Ghana experience with Co-
operative Farmers. Proceedings of the 3 Colloquium on Natural Products of
Vegetable Origin, 18" — 24™ October 1995. St. Jean sur Richelieu, Quebec,
Canada. Laseve Pubilication. Universite Du Quebec A Chicoutimi Canada. pp 108-
124.

Addae-Mensah, I., Asomaning, W. A., Oteng-Yeboah, A., Carneau, Francois-X,
Gagnon, H., Jean, Irene-I. Moudachirou, M. and Koumaglou, K. H. (1996). E-

Anethole as a Major Essential Oil of Clausena anisata. J. Essen. Oil Res. 8, pp
513-516.

Addae-Mensah, 1., Waibel, R., Asunka, S. A., Oppong, I. V. And Ahenbach, H.
(1996). The Dichapetalins — A new Class of Triterpenoids. Phytochemistry. Vol.
43 No. 3, pp. 649-656.

Weckert, E., Hummer, K., Addae-Mensah, 1., Waibel, R. and Achenbach, H. (1996).
The Absolute Configuration of Dichapetalin A. Phytochemistry vol. 43 No. 3, pp
657-660.

Garneau, Francois-X., Gagnon, H., Jean, France-I., Koumaglou, H. K., Moudachirou,
M et Addae-Mensah, 1. (1996). Le Chemophytes de Lippia multiflora, Lelaleuca
quiquenervia et Clausena anisata Naturels du Togo, Benin et Ghana. Se Colloque
Produits Naturels d’Origine Vegetale, Actes du cologne de Saint-Jean sur
Richelieu, 18 au 24 Octobre 1995 Ed. Guy Collin et Francois-Xavier Garneau.
Laseve University Du Quebec A Chicoutimi, Canada. PP 124-135.

Koumaglou, H. K., Dotse, K., Glotho, A. 1., Garneau, F. X., Moudachirou, M. and
Addae-Mensah, 1. (1996). Essential oils of Cympogon shoenanthus and Lippia
multiflora from Togo. Riv. Ital. EPPOS. (1996), 7. pp680-691.

Moudachirou, M., Ayedoun, M.A., Gbenou, J., Garneau, F-X. K. Koumaglo, H. and
Addae-Mensah, 1. (1997). Chemical Composition of Essential Oils from the
Leaves of Clausena anisata from Ghana, Benin and Togo. J. soc Ouest-Afr. Chim.
2, (3) 49-54.

Pichette, A,. Garneau, Francois-Xavier., Gagnon, Helene,. Jean, France-Ida., Addae-
Mensah, 1., Koumaglo, K. H. et Moudachirou, M. (1999) La Foeniculine, un
Compose Majeur de L’ huile Essentielle D’un Noueau Chemotype de Clausena
Anisata. Actes du Colloque d’ Ottawa, 26-29 Mai 1998. Laseve Publication,
Universite Du Quebec A Chicoutimi, (Mars 1999) pp.171-177.

-11 -



Addae-Mensah, I. (1998) Creating Alternative Economic Activities for Rural Farmers
Through Applied Chemical, Engineering and Agronomic Research — The
experience in the Western Region of Ghana. Actes du Colloque d’Ottawa, 26-29
Mai 1998. Laseve Publications, Universite Du Quebec A Chicoutimi,
Canada.(Mars 1999)pp.33-41.

Addae-Mensah, 1. (1998). The uses of the Neem (A4zadirachta indica) in Ghana and
their Relationship to the Chemical Constituents and Biological Activities; In The
Potential of the Neem tree in Ghana, Proceedings of a Seminar held in Dodowa,
Ghana, Oct 1998. (A Deutsche Gezellschaft fur Technische Zusammenarbeit
(GTZ) Publication, Eschborn, (1998)pp11-26.

Mwangi, J., Thoithi, G. N., Addae-Mensah, 1., Achenbach, H., Lwande, W and
Hassanali, A. (1998). Aromatic Plants of Kenya III : Volatile and some Non-
volatile Constituents of Croton sylvaticus Hochst. East and Central African
Journal of Pharmaceutical Sciences. Vol. 1 No.2 pp41-43.

Asomaning, W. A., Otoo, E., Akoto, O., Oppong, I. V., Addae-Mensah, I., Waibel, R.
and Achenbach, H. (1999). Isoflavones and Coumarins from Millettia thonningii
Phytochemistry. Vol. 51, pp937-941.

Garneau, Francois-X., Pichette, A,. Gagnon, H., Jean, France-I., Addae-Mensah, I.,
Osei-Safo, D., Asomaning, W, A., Oteng-Yeboah, A., Moudachirou, M. and
Koumaglo, K. H. (2000). (E)-and (Z)- Foeniculin, Constituents of the Leaf Oil of a
New Chemovariety of Clausena anisata. J. Essent. Oil Res. Vol.12 pp757-762.

Osei-Sarfo, D., Addae-Mensah, 1., Asomaning, W. A., Garneau, Francois-Xavier .,
Koumaglo, H. K. and Oppong, 1. V. (2001). Insecticidal Properties of Clausena
anisata (WILLD). HOOK F.ex BENTH Actes du Collogque de laval, Universite du
Quebec a Chicoutimi, Quebec. (In Press).

Refereed, Published short/conference communications:

Addae-Mensah, 1. (n.d.. Sesonal and Geograhical Variations in the constituents of
Piper guineense; Proceedings of the Third International Symposium on Medicinal
Plants. Drug Research Unit, Faculty of Pharmacy, University of Ife, Nigeria.

Addae-Mensah, 1. and Ayitey-Smith, E. (1981) Effect of wisanine on Apomorphine-
inuced Aggression in chicks. Proceedings of the 8" Annual Conference of the West
African Society for Pharmacology and Drug Research.

Woode, K. A., Phillips, F. L., Addae-Mensah, I., Bart, J. C. J and Chaudhuri, S.
(1981). X-ray crystal structure of a novel alkaloid from the medicinal plan Piper
guineense; Proceedings of the International Conference in X-ray Crystallography,
Ottawa Acta Crstallopraphica. A. 37, C. 211.

Torto, B., Addae-Mensah, 1. and Torto, F. G. (1983). Chemical contributions to the
Taxonomy of the Piperaceae with special reference to Piper nigum and Peperomia
pellucida; Abstracts of the 1 3™ Biennial Conference of the Ghana science
Association.

Addae-Mensah, 1. (1984). Do the Reported Myricetin-3’-glycosides really exist?
Farmaceutisch Tijdschrift Voor Belgie. Abstracts of the 32" Annual Congress of
the Society for Medicinal Plant Research —  Gezellaschaft fur
Arzneipflanzenforschung. Antwerp, Belgium)61 (3) 243.

-12 -



Woode, K. A., Addae-Mensah, 1. and Kuffour, F. A. (1985). X-ray Structural Studies
of Constituents of African Medicinal Plants. Abstracts of the International
Research congress on Natural Plants. Chapel Hill, North Carolina. Pg. 209.

Addae-Mensah, 1. and Achieng, G. (1986). Larvicidal Effects of six amide Alkaloids
from Piper guineense; Planta Medica. 52: 433. Abstracts of the 34™ Annual
Congress of the Society for Medicinal Plant Research — Gezellschaft fur
Arzneipflanzenforschung, Humburg, Germany.

Addae-Mensah, 1., Muriuku, G. and Sofowora, A. (1986). Structure and
Antihypertensive Properties of Nitidine Chloride from Fagara Species. Planta
Medica. 52 p. 538. Abstracts of the 34™ Annual Congress of the Society for
Medicinal Plant Research, Humburg, Germany.

Addae-Mensah, I. and Njonge, E. (1988). 9-Methoxychelerythrine as a true Natural
Product — Its Antimicrobial and Cardiovascular Effects. Planta Medica. 60 pp. 4-5.
Abstracts  of the 36™ Annual Congress of the Gezellschaft fur
Arzneipflanzenforschung, Freiburg, Germany. (Abstract No. K1-8).

Addae-Mensah, I., Achenbach, H., Muriuki, G. and Waibel, R. 81988). Chiromodine,
a novel Clerodane Diterpene from Croton megalocarpus. Planta Medica. 60. P1-1.
Abstracts of the 36™ Annual Congress of the Society for Medicinal Plant Research,
Freiburg, Germany. (Abstract No. K1-8).

Guantai, A. N., Addae-Mensah, I. and Muriuki, G. (1988). A Pharmacological
Investigation of the Hypoglycemic Activity of Artemisia afra Planta Medica. 60.
Abstracts of the 36™ Annual Congress of the Society for Medicinal Plant Research,
Freiburg, Germany.

Onyango, J., Addae-Mensah, 1. and Muriuki, G. (1991). Trypanocidal Activity of a
Selection of Naturally-Occurring Compounds. Planta Medica. Abstracts of the 39h
Annual Congress of the Society for Medicinal Plant Research, Saarbrucken,
Germany. Abstract No. pg 48.

Addae-Mensah, I., Achenbach, H., Thoithi, G. N., Waibel, R. and Mwangi, J. W.
(1991). A New Triterpenoid Ester from Croton megalocarpus — Planta Medica 57,
Supplement Issue 2. Abstracts of the 39"™ Annual Congress of the Society for
Medicinal Plant Reserach, Freiburg, Germany. (Abstract No. A 66).

Addae-Mensah, 1. (1995) Chemical and Pharmacological Studies on the Petroleum

Extract of Milletia thonningii. Proceedings of the 6™ International Conference in
Africa. Accra Abstract No. 216, pg 347.

Addae-Mensah, I. (1989). Our Herbs, What they can do and what they contain.
Pharmaceutical Journal of Kenya. Vol. 2. pp 56-60. (Plenary Lecture delivered at
the Annual Congress of the Pharmaceutical Society of Kenya).

Addae-Mensah, 1. (1991). Chemistry and Helth Care Delivery. (A Plenary Lecture
Delivered at the 6™ Annual Conference of the Ghana Chemical Society, University
of Cape Coast, Ghana, August 1991). Chemisrty and Industry. (A Publication of
the Ghana Chemical Society). Vol. 1 No. 5 pp. 31-40.

Addae-Mensah, 1. (1993). The search for an Anti-HIV (AIDS) Drug — Present
Position, Problems and Prospects. (An Annual Science Lecture/Inaugural Address
of the Ghana Academy of Arts and Science. To be published in the Proceedings of
the Ghana Academy of Arts and Sciences.

-13 -



The Traditional Medicine Directorate, Ministry of Health, Accra. The scope and
Prospects of Traditional Medicine Health Care Economic Development. Keynote
Address Delivered at the Two-day national Consensus Building Symposium on
Traditional Medicine in Ghana, Accra, 15"-16" March 1995. In Traditional
Medicine and Modern Health Care: Partnership for Future. (1995). Pp 9-19.

Addae-Mensah, 1. (1997). Two decades of Co-Operation with German Institutions in
Drug Development from Natural Resources — The Present Position, Problems and
Future Prospects. (Wissenschaftleraustausch Entwicklungszusammenarbeit vor der
Jahrtausendwende. Alexander von Humboldt Stiftung, Bonn-Bad-Godesberg,
Germany. Proceedings of a workshop held in Bonn-Bad-Godesberg in 1997. pp
384-397.

-14-



Ethnobotanical Survey

-15-



-16 -



d1qe[reay

J1qe[IeAY 10N

SCUILINY

Slqe[reAy

S CUILING

SCUILINY

Sqe[reAy

d1qe[reAy

Slqe[reAy
dlqe[ieAy

Slqe[reAy

dlqe[reAy

dlqe[ieAy

dlqe[reay

J[qeIeAy
d[qereAy
dqereAy

ALI'TIAVTIVAV

18910
18010 ]
18910
18910
18910

pajeAnny

yeuueAes

opIspeoy
‘pareann)

18910,

EUUBAES 2 15010

18910

18910
sage[[ia

punoie ooe(d uadp

ooejd uadp
saoerd

uadQ pue Surjomg
3401310pUN 15910 ]

yImoI310pun 35910,

TVIIALVIA
J0 IDUNOS

Aseq
oyt
Aseq
Aseq
Aseq
Aseq

Aseq

Aseq

Kseq
Kseq

Aseq
Kseq
Aseq
Aseq

Aseq
Aseq
Aseq

ONIANIA
J0O ASVH

ured
[eUIopqy ‘Y3no)

SOLIYIY ‘YSno)
ysnoH

‘ured Teurwiopqy
ssouquIny
‘PUNOA\ ‘BTUIORUY

sured yoewolg
dorpune(
‘eooyrel(] ‘ysno)
y3no)H

‘IOAR ] ‘BOYLIBI(T

eooyLIeI(]
‘oUor}00 ], ‘Y3no)H
ured

[BUILIOPQY “130[N ULYS

sured yoewol§
10010
unys ‘ured [eurwopqy

BOOYLIBI(] ‘SMB X
BOLIOUdWSA(
‘K1oyuasAq

yuee)) ‘A19uasig

JIOpIOSIP YOBWO}S
SPIOYLIOWARH

SpIOYLIOWdeH

SAsN

Qa1

Qa1

Qa1],

QaI],

Qa1],

Qa1],

Qo1

Qa1],

Qo1

Qa1],

Qa1

Qa1

Pa/aM

q1oH

Qi1
Q190
q1H

LIGVH

Jreq
wols
Jreq
wolg
Jreq
wolg
poeS
j00y
poeS
100y
JeoT
j00y
Fred
wo)g
J00Y
Jreq
wols

Jyreq
wolg
Jyreq

Jea1
100y

Jes]
werd

S[oyMm
Jea]
Iomo[

Jeo]

aiasn
Lavd

IR\MI

1om 29 A1
1m % A1
UOSEas 19 M
UOSEaS 19\
Ieok IV
19m 2 A1

1M 29 A1

1om 29 L1

1M 29 A1

UOSBIS JOA
1om 29 A1
1m % A1
1m 2 A1

Ieok Iy

UOS®Bas 10\
uoseas 1o\

UOoSeas 19\

esnmen(
esnmen(g
esnmen(
BMAIOMY
BMAIOMY

oSuey

o3ue

o3uen

TUIURWNY

LG ())
uruewny O
BV
90S90SN
90S90SN

wnunumN
wnunwniN

wmnununiN

HINVN
TVOO01

NINUOUOY]
Suoduwrey
Lumqy
unqy
0S1opy
BZUBIONN

NINUONUO]

yesyoy]

esyoy
os1opy

NINUOYUOY
NINUOYUOY]
unqy
OsIopy

Suodwey

nInuoyuo®|

yesyoy]

ALT'TVOO'T

1mpnvis wniyjuapod yovg
1pnvys wnyuvpoddyoog
1pnpis wniyubpoddyopg
DO11S14AUL DAOPOUOIT
po1dd3av p.iopouopy
po1pul PA2J1SUDPY

po1pul pA2J1SUDpY

po1pul PA2J1SUDIY

YIS o bouup’|

YOSJIM]dN DIUUDT
11YOSIIM]dN DIUUDT
2IDIUDPIDI0 WNIPADIVUY
sua3und paayjupuil]y
suadund pAoYIUDULI]]

vavyf vroysng
pavyf vioysnp

papyf vroysng

HINVN DIMLLNAIDS

aeddeuouuy

aeddeuouuy

aeddeuouuy

oradRUOUTY

aeddeuouuy

JeddeIpIedeuy

oBOORIPIRORUY

0BOOBIPIBORUY

oBOORIpIRORUY

0BOOBIPIEORUY

oBOORIPIRORUY

0BOOBIPIBORUY

deddejuerewryy

deddeueielyy

QBAJRIUBDY
deddeYUBdY

QBIAJEIUBDY

ATINVA



d[qe[reAy
Jlqe[reAy

SICUILINY

dlqe[ieAy

olqe[reA. J0N

dqe[resy

J1qe[reay

Slqe[reAy
dlqe[ieAy

d1qe[reAy
SCHILINY

d1qe[reAy
S CUILING

J[qereAy
J[qereAy

d1qe[resy
d[qe[reay

ALI'TIAVTIVAV

15210 SuISuLL]

15910,
18910
15010J A1BpU0d9g
18910,

15910,

15910,

1S910,]

18910,

18210,

yeuueAes

189I10,]

18910 ]

3sa10) uadO

18910

1S210,] ‘YeUURARS

18910

TVIIALVIA
J0 IDUNOS

Aseq
KAseq

Aseq
Kseq

ynoytg

Aseq

oot

Aseq
Aseq

Aseq
Aseq

Aseq
Aseq

KAseq
Aseq

Aseq
Aseq

ONIANIA
J0O ASVH

o3equin ‘eLIB[BIN

BLIR[RJA ‘OSequun‘]
sme x

‘oequinT ‘eLIB[RI
sured

[OorWO)S ‘SA[SBIIN

s110300d euISuy

s110300d euIduy

oeisipoaydy
‘sured 3s9UyD)

sured yoewolg

BUWIAPAO
SO[SBIIN
‘UOTIUIIAI BIUIIR[J

I0AS]
punom
‘uorsuoptodAY ‘errefe|y

ured yoewolg

ured yoewolg

Ayund poorg
SOy
‘PUNOA\ “BLIRTRIN

sured yoewolg

SAsN

Q01

Qa1

Qa1],

Qa1],

qnuys

qnuys

Qa1

IaquuiIyy

Qo1

Qa1

Q01],

Qo1

Qa1

Q01

Qa1

QaI1],

Qa1],

Qa1

LIGVH

100y
yeg

100y
100y

Jreq
juerd
S[OUM
juerd
S[oyM

Freq
100y

100y
Jeg

100y
100y
Jeo]

yeg
Jeo
100y
wols

Heg
100y
yreg

eg
eg
nnig

Pasg

aiasn
Lavd

|Mw~l

1M 29 K1
1om 29 A1

1om 29 A1
punox 1es x

UuoSEas 19\

1m 2 A1
1m % A1q
UOSEas 19\
1om 79 L1
UOSEas 1O

1M 29 A1

1m 2 A1q
1M 2 A1g

jom 2 A1g
1om 29 A1q

1M 29 A1

UOSBas 19\

UOSBas 1O\

1om 2 A1

NOSViIS
LSHAYVH

uaoduadeyeyy
uoduadeyeyy

uoduadeyeyy
uoduadeyeyy
UMUSO

uomueyQ
njnj-ewey
nynj-ewey
nynj ewey
95950

wnunjo

BNPOWRAN

en awekuQ

en(q swekuQp
en( swekuQ
en(q swekuQ

BJqO

BANUIMH

BOJUOM[]

HINVN
TVOO01

BZUBIONN
Suoduwrey
yesyyody|
OsIopy
NINUOUOY]

unqy

BZUBIONN
Suodwe
NINUONUOY]
OSIopy
OsIopy

BZUBIOIN

INUONUOY

yesyoy
OsIopy

unqy
0sI19pY

nImnuoyuo®

unqy

ALT'TVOO'T

DLIOJIUOA DIfjoAnDY

DLIOJIUOA DIfjOAnDY
DLIOJIUOA DLfjoAnDYy
DLIOJIUIOA DLfjoAnDY
pyjuvuadd pdipo0o12]g

snypupudAd vdivota]J
s1opnp vrydjopun
stopnp viydjopuny
s1opnp vrydjopun
ppUnqLio}f UsYLILJOL]
DO1ISD]D DIUNIUNL]
12U00q DIUOIS]Y

12100q DIUOIS]Y

ouooq pruojsjy

12100q DIUOIS]Y

ouooq pruojsjy

psojjia vidojdy

vordioyjap vidojly
vordoryjav vidojly

HINVN DIMLLNAIDS

oedorukoody

Jedoeukoody
oeooruAd0dY
Jedoeukoody
oeooruAd0dY

oeoorUAd0dY

oroorUAd0dY

oeooruAd0dY
oeoorUAd0dY
oroorUAO0dY

oedoeukoody

oeoorUAO0dY

oroorUAd0dY

araorUkOOdYy

orooruUAd0dY

araorUkdO0dYy

aeddeuouuy

aeddeuouuy

aeddeuouuy

ATINVA



d[qe[reAy

d1qe[resy

dlqe[ieAy

J1qe[reAy

oqe[IeAe JON

dlqe[IeA. JON

Sqe[reAy

Slqe[reAy

Jlqe[IeAY

Slqe[reAy
dlqe[ieAy
dlqe[ieAy

dlqe[reay

dlqe[ieAy

d[qe[reay
SCUILINY

dlqe[ieAy

ALI'TIAVTIVAV

s3urfomp se3paH
sooeyd

uadQ pue 35010
So3e[[IA

ur Surjemq
Suremq

98poH 15910
JeuueAeg

18910 ]

yeuueAes
15910
159105 3931y I,

sagde[[iA punory
159104

15010J A1BpU0d9g
(RUUBARS

BUUBARS

Aseq
Aseq

Aseqg

Aseq

nnouna

nnoya

Aseq
Aseq

Hnoytg

Aseq
Kseq
Aseq

Aseq

Aseq
NI

1s010J uad( A[reIoUsn

JeuueAeS

3s010] Surdury

TVIIALVIA
J0 IDUNOS

Aseq

Aseq

ONIANIA
J0O ASVH

sured yoewolg

10010 ondod ‘eLre[e]y

I00[N UDS ‘elIR[B]A

ondag

‘worsynauo)) ‘Asdoqidg

ured yoewo)g

wiom-ade],

‘punop ‘uonednsuo)

BIWIBUY ‘PUNO A\
BIWQBUY
‘SpUNoOA “‘sofId

BWOPI() IBOIY) 910§

oSequn‘|
‘QoIpune[ ‘ewyIsy

Saued [elua(J

soLIed [eIu(g

SHLIYMY WSHEWNIYY

aInyrey

MEOH ‘D0 ‘SHLIYLY

SHLIIY

SOLIYLY
oSequn ‘eLIe[e]N
‘Sme X ‘91Iq-ayeus

SAsN

Qa1

Qa1],

Qa1],

Q211

Qa1],

Qo1

Qa1],

Q21],

gIoH

QD

Qa1

Qo1

qnuys

oquitd

qnuys
qnuys

qniysg

LIGVH

g

Jeg
100y
Jea]
wolg
Jea]
100y
Jreyq
j00y
Pa9g
g
100y
Jeo]
nnig
Jreq
Jeo]
jueld
Il0yM
uerd
Sl0yM
jueld
Sl0UM
wals

walg
Jredq
100y

j00Y
j00y
j00y

eg
100y

aiasn
Lavd

I@MI

1om 29 A1
1om 29 A1

1om 2 A1

1om 2 A1

1Pm 2 A1q

1m 2 A1

1om 29 A1q
1om 29 A1q
UOSBas 19\

UoSBIS JO M
1M 2 A1g

UuoSeas 19\
1om 29 A1
1M 2 Aig

1Pm 2 A1

UOSEas 19\

1m 2 A1

NOSViIS
LSHAYVH

BUWIUASBS)
saueses)

rBuawesesO

BWAUISUISO

UdnJnN

TNINN

udInynN
uanynN
BWIRION

ueqeyy

oowry
nyedeq
nyedeq

eINjRRW()
BINJERUIO

vinjeew()

einjeew()

uoduadeyeyy

HINVN
TVOO01

os1py
unqy

BZURBIONN

yesgoy]

BZURBIONN

NINUONUO]

umqy
Suodurey
Suodurey

NINUOUO]
yesyoy
oSIopY

BZUBIONN
yesyoy

os1opy
unqy

nImuoyuo®|

ALT'TVOO'T

$142D] DIPINOGMIN
S1420] DIPINOGMIN

$1420] DIPINOGMIN

S1A9D] DIP[NOGMIN

pupILLD D1P3LY

pupILLD D1P3LY

pupILLD D1P3LY
pupILLD D1P3LY

11]2zfb 2UOUIDIDG

SU22s2.43u1 buronbiv J
puvdLLb PIUPIVO 4

puvILLD PIUPIVO 4
snpidsty snypuvydo.g
snprdsty snyjuvydo.ng

snpidsty snypuvydo.g
snpidsty snypuvydo.g

DLIOJIUOA DIfjOAnDY

HINVN DIMLLNAIDS

oeaoeIuousig
oeoorruousIg

oeoorruougIg

oeoorruousIg

ovoorruougIg

oeoorruousrg

oeoorruousIg
Jeoorruousrg
Jeooeprdojosy

oeooepidojosy
orooruAdo0dY

araorukd0dy
seaoeukoody
Jedoeukoody

seaoeukoody

seaoeukoody

aeaorUkOOdY

ATINVA



S CUILING
aqe[reAy 10N

d[qe[reay
SCUILINY

dlqe[reA. JON

SCUILINY
SCUILINY
S CHILING
oqe[IeAy 10N

SCHILINY

SCUILINY

SCHILINY

d[qe[reay

dlqe[ieAy

dlqe[reAy

SCUILINY

dlqefieAy

ALI'TIAVTIVAV

soge[[1a punory

sadors 'H

189I10,]

159104
1S910J JIMOI3I9pU)

3M0I3I19pUN 35910,
15910,
15210

[euuBARS

pareAnInd
1S010,]

18910

1s010J Surdurr

1s010] Surdurig

15910] A1BpU0I9S

189I10,]

Surrom( se8poH

TVIIALVIA
J0 IDUNOS

Aseq
Hnotg

ynoyIa
Aseq

nnoya

Aseq
Aseq

nmaIa
nnaIa

Aseq
Aseq
Aseq

Aseq

Aseq

Kseq

Aseq

Aseq

ONIANIA
J0O ASVH

eLIR[RIA ‘YSno)
‘I0[N U ‘Qd1punef

oureISIN

oeisipoaydy

sIso[naJaqn ],
‘e13[e10
‘asdejoid 1e100y
osdejoxd

[e109Y ‘BI3[RI0

oeisipoaydy
oeisiporydy
oeisrpoaydy

dorpunef
Ayund poorg

sured yoewolg

eisdadsA(q
‘aInjoel ‘SHLIYIY

1001 ondod ‘ersdadsA(q

oyoe

-[OBWIOIS 29 JYOBYIO0 ],

109N YOBWO}S

I90[( ‘erudRUY

SAsN

Qa1
qnuys

Qa1],

Qa1

qniyg

qnuys
Qo1],

Qa1

qnys

Kpoom
Q21],

Qa1],

Qa1],

Qa1

Qa1

Q1]

Qa1],

Qa1

LIGVH

Jes]
S

j00y
Jreq
j00y

100y
Freq
100y

j00y
j00y
j00Y

100y
nnig
100y

Jieg

yreg
g
Jeg
Jeo]
Jea
peg
walg

peg

Jeg
pads
eg
100y
eg
wals

aiasn
Lavd

|ONI

1M % A1

UoSeas 19\

U0S®Bas 10\

1m 2 A1q
1om % A1

1M 2 A1
UOSBaS 19\
uoseas 19

UO0SBas 1O\

1m 2 A1
UOSBIS 19\

1om 29 A1

1Pm 2 A1

1M 29 A1

1M 2 Aig
1om 29 A1

1Pm 2 A1

jom 2 A1q

NOSViIS
LSHAYVH

a10J01g
OA]Y

onyuIsuI(g

onjuIsuI(
onjuIsuI(]

onyuIsuI(]
onjuIsuI(]
onyuIsuI(q

nidnig

2qo1oqy
ouopmnyO
ouopmnyO

MIISISO

MIISISO

MIIISISQ

MIIISISO

MLISISO

BWAUISAS

HINVN
TVOO01

nInuoyuo®|

Suodwe

Suodwe

BZUBIONN

NINUOYUOS]

Yesyjo3|
0STopy
mqy
Suodurey

BZUBIOIN

0SIopy
Suodwe

nImnuoyuo®|

yesyoy|

0S19pY
unqy

Suodwey

Suodwe

ALT'TVOO'T

vdvdpd vo110)

px2]fo.4 DaIYIITY

Suaulto pruapovnsy

Suoullo b1uoponyy
Suaulo b1uapovnsy

Suaulo pruapovnsy
SuaulUlo b1uapvnyy
Suauilo pruaponsy

sndavoo.yidio s1uwddp)

SnSouiod Sbubuy
NZQNNQQDEQN\NQ xoquiog

NMENNKUQQN\DSQ xXoquiog

pipnupduind vipoypds

pipjnupduind pipoypdg

ppnupduid vipoypds

pippnupduind vipoypds

pipnupduind papoypds

$1420] DIPINOGMIN

HINVN DIMLLNAIDS

Qeddelie))

oeooepuedde)

Jeooepuedde)

oeooepuedde)
oeooepuedde)

oeooepuedde)
oeooepuiedde)
oeooepuedde)

oeooepLedde)

eodRI[oWOIg
JeooeqUIOY

Qeddequuoygq

oevoorruouIg

ovoorruousIg

Jeooeruouslyg

oeoorruousIg

oeoorruousIg

oeoorruousIg

ATINVA



o[qe[reAy 1sa10, [eordon-1ouf

dqe[reAy

dqereAy
dqereAy
d[qeIeAy
dqereAy
J[qeIeAy

d1qe[reay

d1qe[reAy

Slqe[reAy

dqe[reay

Slqe[reAy

dlqe[reay
J[qe[reAy
J[qe[IeAY

dlqe[ieAy

Slqe[reAy

dlqe[ieAy

ALI'TIAVTIVAV

pareAnno
1s010§ Surdurr
pareAnno
1s010J uodQ

ooeyd a)se A
Sule ‘YeuuBARS
pueuLe,

ooerd uadQ
Surjfomp

ooerd uadp
sSuIf[omp 93e[[IA/
sooerd uadQ

sooerd uadQ
Suremp
soerd uadp

ooed uodp

18010,
1S910J ASUS(]

1SQI0J PIUNy ASUA(]

1M0I3IN0 15210
1S910§ JO

23py % yeuueaeg
SOIpOq IojeM
PUNOIY 29 1S910,]

TVIIALVIA
J0 IDUNOS

Aseq

Aseq

NI
Aseq
Aseq
Aseq
Kseq

Aseq
Aseq
Aseq
Aseq
Aseq

Kseq
Aseq
Aseq

Kseq
Aseq

Kseq

ONIANIA
J0O ASVH

ysno)H
‘UYISY Joereie)

JoAdq

‘uorsudlrddAH ‘ysno)H
y3no)H ‘ew sy
Ksdoridyg

ondAig

ondfig

BIWISBUER UOISURLIddAY
uoIsuo)IadAH ‘oorpuner

Aynaoyur
orewdJ ‘A1dyuasAg

y3no) ‘onamiqg
Ioo[n unyS ‘A1ojuasAq
JIOpIOSIP [eNISUSIA

JopiosIp
[OBWOIS ‘BLIB[RIA

BIWOBUY AIOJUISA(Q

punom ‘Iaon urys
UOIIRIIPRID
ULIOM BIUIND)

punop ‘eisdadsAQq

BUIISY

SAsN

qnuys

qnuys

qniys
q19H
qnuys
q1oH
qIvH

q1vH

q1H

qioH

q1H

qioH

QIOH
qiH

Q01

qoIyg

Q01

Qa1

LIGVH

wo)g
100y
pa9S
100y
Jeo]
100y
Jea]
Jea]
Jea]
Jea]
Jea]
juerd
S[OYM
juerd
S[oyM
juerd
S[OYM

Jeo]
juerd
SloyM
werd
S[0YM

100y

e
100y
Jes]
j00yg
Jred
jueld
SloyM

100y

aiasn
Lavd

|~NI

19m 2 A1

1M 2 A1

1m 2 A1

M
jom 29 A1g
1Pm 2 A1q

UOSEBIS 1O
UOSBIS JOM
UuoseIs JO M
UoSBIS JO M
uoseas Jo M

Ieoh Y

1m 2 A1q
1m 2 A1
1M 29 A1q

1om 29 A1
PM

1M 29 A1

NOSViIS
LSHAYVH

AUOMUOMY

UOMUOMUY

UOMUOMUY

ojuodwey
Suodweoyoy
Suodweoyoy

ImuRIIM g
IMJUBUIAD)
onyenqnqy
oloyen3Q
onyeno
onyeoqQ
J0su-eyRIRYS

wuady

oy
BQUOIMY(Q
ojeedewny

BUINMpQO

HINVN
TVOO01

nInuojuo3|

yesgoy]

unqy
unqy
nImnuoyuo®|

BZUBIONN
gy
NINUONUO[
BZUBIONN
Suodurey
NINUOUOY]
OsIopY

Suodurey
qesijod]

NINUONUOY]
Suodurey
unqy

unqy

ALT'TVOO'T

pulpp3Aup vIuouL2 4

puljpp3Aun pIUou.12 4

puljpp3Aup vruou1a

pijofijou vjja4pauls
DIDLOPO PUDIJOULOAY))
DIDALOPO DUID]OULOAY)

vsojid suapig

vsopd uapirg
sap10zAu02 Wnp.123y
Sap10zAu02 w123y
sap10zAu0d wnp.1o3y

Sap10zAu02 w123y

wnpldsiy wnuiadsoyupdy

vnsiy vjosiyvd

S1SUD.1041 DIJDUIULI ]

Wnpunq1iof wnja1quio))

s1suajp3auas snua) oy

sap01d0.1229 DIUDSHN

HINVN DIMLLNAIDS

oejisodwo))

oejisodwo))

oejisodwo))
oejisodwo))
seysodwo)
oejisodwo))

seysodwo)
oejisodwo))
oejisodwo))
oejisodwo))
oejisodwo))
oejisodwo))

aeysodwo))

0BOOBUI[OWIIO))

0B00B}0IqUIO))
0B00B}OIqUIO))
ELRRAIN I o)

Jeooe1doroa)

ATINVA



d[qe[reAy
SCUILINY

Jlqe[ieAe JON

d1qe[reay

dlqe[reay

dlqe[reay

Slqe[reAy

Slqe[reAy

Sqe[reAy
S CUILIN

dqe[resy
d1qe[reAy

dlqe[ieAy

dlqe[ieAy

Jlqe[reAy

J[qeIeAy
JlqereAy
dqureAy

ALI'TIAVTIVAV

pareanng
o3pa 150101

159104
UuonBANNO

pauopueqy
sooerd

uadQ pue suej

S, UoneAN[NO
pauopueqy
S UOneAN[ND
pauopueqy
pareanmny

opIspeoy

‘ooerd Suromg

pareAnn)

1S910J AIRpU009g

18910 ]

IMO0I3-21 15910

saoerd

uadQ pue Surjomq

hiz] )

1910, ‘SOpISpROY

ooerd

aisep “oerd uadp

ooe[d uodQ

yeuueAeg
TVIIALVIA

J0 IDUNOS

Aseq
Aseq

ynotg
Aseq
Aseq
Aseq
Aseq

Kseq

Aseq
Aseq

Aseq
Aseq

Aseq
Aseqg
Aseq

Aseq
Aseq
Aseq

ONIANIA
J0O ASVH

yorwol§
o1u0} poord ‘ySno)

JOAQ ‘SpUNoOA\
uonedIpeId [I0g

A191u9sA(q
‘uorsuo)redAH

uoIsua)IddAH ‘sajoqer(q
uoisuo)adAH ‘sajoqerq
uoisuo)ddAH ‘sajoqerq

ysno)H
‘eI3[R)Q ‘SBIIUOIRI(

ysno) ‘moprgm

sdoip oAq pue ysno)H
uosIod ‘aorpunef
‘3UISSOIp PUNO A\

y3no)H

BIWOBUE Y3NO))
ondAg ‘19010
ndAs

ondAig
joeIRIR)/RWYISY

‘S9SBASIp UNS

SAsN

q1H
Q190

Qa1],

q1H

qioH

1quIID

1quID

qioH

qIH
q1oH

qnuys
qnuys

qnIyg

q1oH

qQ1oH

qIvH
q1H
qniys

LIGVH

100y
yeg

Jeo]
P39S
Jeso]
Pa9s
Jeo]
jueld
S[0UM
Pa9s
Jeo]
pa9§
Jea]

Jed]
paeS
100y
Jeo]

Jeo]
juerd

SELTY

100y
Jeo]
NN

Jeo]
Jeo]

Jeo]
Jeo]
Jeo]
Jea]

aiasn
Lavd

|NNI

uoseas 19 M

uoseas 19\
U0SBIS 19 M
uoseas 19\
UOSBas 19
UoSEBIS 1M
U0SEas 1M

UOSe3sS 19\

UOSBas 19 M

1M 29 A1g

1M % A1
1M 29 A1q

1M 29 A1
UOSBIS 19 M\
UOSBIS 19\

UOS®eas 10\
UOSBas 19\

UoSeas JOM

NOSViIS
LSHAYVH

uojuopein’yy

adaidag
eAUBAN
eAUBAN
eAuUBAN
rAUBAN

BAUBAN

oreyy

oreyy
IeyY

opepuomy

asmody
asmody
OJOJIN
OJOJIN

OJOIN
OJOIN

AUAIMOMY

HINVN
TVOO01

BZUBION

NINUONUOY]
OS1opy
mqy
Suodwey
NINUONUOY|
qesyod|

NINUONuoy|

qesyoy
unqy

INUONUOY]

Suodurey
gy
Suodwe

INUONUO|

yesyoy|
Lunqy
Suodwe

ALT'TVOO'T

Ojoul S1UNoN")

pp1120f DIIPLOUOPN
PUUDADYD DIIPAOULOP
PUUDADYD DIIPAOUOP
PUUDADYD DIIPAOUIOPY
PYUDADYD DIIPAOUIOP
PUUDADYD DIIPAOUIOPY

SSNQ@:\NR 0Youvjvyy

wnppuurd 20younjoy

pppuurd 20youpvYy

SNoU12309 DaANOY

oD2u13N442/ S13S2U7)
pau13na4af s13sauU")
pupdLLD DIjOPI Y
puPILYD P1IAPA Y

puvdLLD DIAPI Y
pupdLLD DIjOPI Y

puljpp3Aup pIuou.1a 4

HINVN DIMLLNAIDS

9BadeIIqINdIN)

0B001)IqINONY
0B0B)IQINON))
0B0B)IqINONY)
0B00B)IqINON))
oB0B)IqINONY)
0B00B)IqINONY)

deade[nssel)

deade[nsser)

Jeade[nssel))

Jeddereuuo))

oBIORIBUUO))
oBIORIBUUO))
seysodwo)
aeypsodwo))

seysodwo))
oejisodwo))

oejisodwo))

ATINVA



IMNI

15910J

JIqe[IeAY Jo sa3pa uadp Aseq punom AI10juosAq qnIys JeoT 1om @ A1 enpejeg nqQy snjofinisoddo snjojppy oeooeiqioydnyg

olqerreay soZe[[IA punory Kseq MOPITYM qnuys 100y K TV enpejes 0SIapY snijofijisoddo snjojjopy oraoeiqioydnyg
P39S

JIqe[IEAY  [)MOIFINO 15910 Aseq so[seaq ‘ondAig qnuys Jeo ]  19m2p A1g enpejeg Suodwrey snijofisisoddo snjopopy orooeiqloydng
juerd

JIqe[IeAY 182104 Aseq oSequn ‘QureISIN qnIuS  9[oyp\  1om 2 AIQq enpejeg NINUOUOS] snijofisisoddo snjojopy oeooerqioydnyg
oFequn ‘A10JUasLq 100y

JIqe[IeAY 13sa103 A1 Aseq ‘spunom ) qnIys Jeo1 1om 2 A1Qg enpejes yesyoy] snijofisrsoddo snjojopyy oeooerqroydnyg
100y

o[qelreAy poreann) Aseq I0A9J MO[[OA ‘oorpunef quIys JeoT 1om 2 A1g 010301y BZURION spo.4nd vydo.npp oeooerqioydng
dorpune( Jeo

JIqe[IeAY S93E[[IA puUNoOIy Aseq  ‘spunopy ‘eouojoduuy qnIys 100y  1om 2 A1 enpajody  nInuoduoy| 02412 pydoaip, oeooerqroydnyg

J[qe[leAY  PoeAnNd $O3poH qnIys 1M 29 A1 enpajodpy yesyjos| 02412 pydoaipp Jeooerqroydnyg
Jeo]

o[qe[IeAY  [1MOISINO }S9I0] Aseq ondK)g 2 sosea]N quIys 100y Tedk [V 0)0j010qQy 0SIopY spo.no vydo.of oeaoeiqioydnyg
100y

o[qe[leAY [JBUUBABS Aseq s[1oq ‘oAndodenuod Qa1], Jeo1  1om 2 A1Qg ouuey| BZUBIONN  P1]ofipun.id viqioydoav]g oeooerqroydnyg
Jed]
swIom-3uny pa9s

JIqe[IeAY [eordon ueoryy ASeq ‘10A9, ‘0oIpune[ ‘smex qnIys Simp  1om 29 A1Q eweASy  nInuoduoy| p1]0fip.100 DIUIOYD]Y oeooerqioydnyg
15910J osBISsIp 100y

o[qe[IeAY uadQ yeuueaeg Aseq upjg ‘Spunom druoIy)) Qa1 Jeo1 1em @ A1Qg eweA3Y Suoduwrey p1]0fip.10d PaULOYI] Y oeooerqroydnyg

dorpunef
J[qe[IeAY JeUUBARS Aseq PUnoOA\ ‘armoelq 9911, Jeo1  1om 29 Aig BWERASY yesijoy] D1]OJIp10d DIULOYI] Y Jeooeiqroydnyg
15910J

o[qe[IeAY Jo sa8pa uadp Aseq dorpune( Qa1], Jeo1 1em 2 A1Qg BwIRASY nqy p1]0fip.10d PaULOYI] Y oeooerqroydnyg
oyoe Jeo1

J[qe[lBAY UBUUBABS 29 1S310,] Aseq  -yoewWOlS 29 MOIYM qnuys 900y 1M 2 Aig BWEASY 0SIopY D1]OJIp10d DIULOYI] Y Jeooeiqroydnyg

sqe[reAy pareAnn) Aseq SISEIIUIWIOY  Joquil[) Ioqn], UOSEdS JA\ BWRY OJUBYN  NINUONUOY] WNI0JUUINP DD.L0DSOLT 9BI0B2109S0IJ

o[qe[leAy  1S9I0J AIepuod9dS Aseq smex quIys 100y  UOSEOS Jop BWRYOM)Y  TINUONUOY S1urffp p.1200.43 ] oBOOBIUA[[IJ

JIqe[reA. J0N 15910 NOLI BLIE[RIA qnIys JeoT uoseos JoM LIIqROJO OSIOPY  win].ipoixoj winjpjadoydyq  deadereladeydr

JIqe[IEAY  UIMOISINO 5210 Aseq BLIBJRIN qnuys JeoT  1om 2y A1g LI1QROJO Suodwely  wniiwoixoy wnpradoyolq  deadeeadeydl(

TVIIALVIA ONIANIA adgsn NOSViIS HINVN
ALI'TIAVTIVAY J0 IDUNOS J0 ASVH SAsN LIGVH LdVd LSHAYVH TvO0T  ALI'TVDOT1 HINVN DIMILLNAIDS ATINVA



dlqe[reAe JoN

18910

o[qe[IeA® JON 3M0IS 1opun 3S910,]

olqe[ieA. JON

Sqe[reAy

d1qe[reay

Slqe[reAy

dlqe[ieAy

Slqe[reAy

dlqe[reay

d[qe[reAy
J1qe|reAy

J[qereAy

dlqe[reay

o[qereA. J0N

dqe[IeAy

J1qe[reAy

dlqe[ieAy

ALI'TIAVTIVAV

yeuueAeS

ooerd uodQ

sooeyd a)se M\

pajeann)
doeld ase
saoeld

uadQ pue Surjeomg

182103 A1Qq
uo1391 15210J paLIQ

18010J AI1(Q
15910,
saoerd uadp

spue|
we ooed uodp

yeuueAeg
18910j

A1 2 yeuueaeg
pajeAnny

pareAnInd

TVIIALVIA
J0 IDUNOS

o

ynotg
Ny

Aseq

Aseq

Aseq
Aseq
Aseq
ymoIa

Aseq
Aseq

Aseq

Aseq
Hoa
Aseqg

Aseq

Aseq

ONIANIA
J0O ASVH

Solld
spunom 29 y3no)H

QUoBI00 |,

uorsuoadAg

snnew(

‘oyoepeoy ‘oSequn

oSequn- ‘vorrednsuo)

uonednsuo) ‘oequn

Aymaoyur opewa
Ayraagur ofewo f

Arnaeyur ofewa |

sured yoewolg

19A9) proyd£ 1, ‘erre[en

BLIB[RIA ‘10AQJ proydA,

punom oruoIy)
punom jo jeaiy,

o1qnon 94s ‘poolg
91q oyeUS

‘0T eYLIOWORH ‘PUNO A\

SAsN

Qa1

Qa1],

qnuys

qnuys

qnuys

qnuys

qoIyg

Q01

Qa1

Qa1

Q01

qRH

q1H

Qa1

Qa1

qnuys

qniys

LIGVH

100y
jo0yq
Jeo]

j00y

pads
100y
100y
g
Jeo]
pads
100y
Jeo]
Jea
100y
reg
wolg
Jreg
w9ls
eg
wals

ey
juerd

S[oym
juerd

SO
Jea]
Jeo]
100y
Jeo]

Jea]

aiasn
Lavd

|.VNI

UoSeas 19 M

1om 2 A1

UOSBIS 19\

1om 29 L1

1m 2 A1

1m % A1q
1m % A1
1m 2 A1
U0SBas 10\

UOS®Bas 10\

1M 29 A1g
UoSeIS 1M

UOSBas 19\

1om 29 A1
P
1m 2 A1

1M 2 A1q

NOSViIS
LSHAYVH

BIGRIIWIN

BOIRIISY

nidnig

BWINIUOPIPY

BWNIDUOPIPY

BUWIND[USPIPY
BUWNI[UIPIPY
qewep
npnnsnQ

npnnynyQ
npnmnyO

eMNSRWOMY

emnSewomy

eiuedQ
eaded(
okueg

akueg

HINVN
TVOO01

nInuoyuo®|

Lunqy
0sI19pY

osipy

nImnuoyuo®|

qesjo3]
Suodurey
BZUBIONN

NINUONUO|

yesyoy
os1opy

Suoduwey

yesgoy]

NINUONUOS|
unqy
BZURBIONN

nImuoyuo®|

ALT'TVOO'T

Sosu22uIn3 PLAD]]23D]]

psouids pqoou()

SUDISIAD]f DIJINOID]]

SNUIUWND STUIDLY

SIUNUWULOD SNULO1}Y

SIUNWUIOD SRULILY

SURIUUWIOD SNULILY
1110]29pNaY UOPUIPOUIITY
1110]20pNnaY UOPUIPOUIITY

11]0]2pnadY UOPUIPOUIITY

1110]0pNaY UOPUIPOUIITY
SnADUWD SHYIUDIIAY J

snpup Snypup]iAy

SOP10ISIP DIIDIDILADIY
Sap102SIP DIDIDIIDP
DIUIINISD JOYIUDIN

pJU2]nIS2 JOYIUDA

HINVN DIMLLNAIDS

oeooeLIe[[oSe[ ]

QBAJBILINOIB[H

QBAJRBILINOJB[H

oeooerqroydnyg

oeooerqioydnyg

Jeooerqroydnyg
Jeooeiqroydnyg
Jeooerqroydnyg
Jeooeiqroydnyg

Jeooeiqroydnyg

Jeooerqroydnyg
Jeooeiqroydnyg

oeooeiqioydnyg

Jeooeiqroydnyg
oeaoeiqioydng
oeooerqioydnyg

Jeooeiqroydnyg

ATINVA



d1qe[reay

dqe[resy

olqe[IeA. JON

dlqe[reAe JON

S1qe[reAy

d1qe[reay
SCUILINY

SCUILINY

Slqe[reAy
Sqe[reAy

J[qe[ieAe J0N

oqe[IeA. JON

Jlqe[IeAy

oqe[IeAY 10N

SCUILINY

J[qereAy

d1qe[reAy

dlqe[ieAy

ALI'TIAVTIVAV

[eordon-ueq
pareAn|no
KIepuodag

ooeld Surjom
pue[ pajeAnmy
‘ooerd Suromg
ooeld

Sur[omp punory
sagde[[ia

punoie pojeann)

yeuueAeS
JeUURABS

18910

1S910J AIBpu099g

18010 ]

yeuueAes K1(Q
15910,
15910
18910

18910,]

15910J A1epUO0d9g

sooeyd Surjjomq

TVIIALVIA
J0 IDUNOS

Aseq
Aseq
HoYIIa
NI
Aseq

Aseq
nnaya
Kseq

Aseq
Aseq

Nnoupa
Nnouna

Aseq
Hnoytg
Aseq

Aseq

Aseq

Aseq

ONIANIA
J0O ASVH

I0A9, “0)19-93eus

ured yoewo)s ‘10A9,]

Suruostog
Suruostod syeor],
Suruosrod jo jeay,

Suruostod sjeany,

19910
sisowrddAHg

‘wnIepraein
$a19qRI(Q

‘QoIpune( ‘ed0TLIouon)

ond£ys euerey

Surrea[o-ypo0],

snoauein))
‘S9SBASIp UDS
RINSI |

sIIydAS

snnedoy ‘uonednsuo)

‘proyrowoey

uonednsuo)
SPIOYLIOWoBH

yLeye)

SAsN

qnuys

qnuys

q1H

q1H

qnuys

qnuys
paapm

gIoH

qniyg

Qo1

Qa1
qloH

q1oH

Qa1

Qa1],

Qa1

Qa1],

Qa1],

LIGVH

100y
Jeo]

Jeo]
juerd

droym
Jeo1
Joo]

Jeo]
Jeo]

Jeol
juerd

SCLTY

Jeo]
wolg
100y

Jea]
juerd
S[oOyM
Jreq
wo)g
Jreq
j00y
Jreq
100y
Jreq
wo)s
j00y
Freq
100y

aiasn
Lavd

|WNI

UOoSBas 19 M wnwnuQ
uOoSBas 19 M wnunuQ
UOSBas 19 M QW
UOSBIS 1O M QU
UoSBas 19\ SUIA
U0SeBas 10\ QU
uoseas 19\ eeqeadQ

1m ® A1 eeqeadQ

19Mm 29 A1 Oosulue BMAIQY

UOSBIS 1O\ OSUIUB eMIIqY

1m % A1 rodeom |,
UOoSeds 19\  OnsIuoNOY
1m A1 neuBgRUY
1M 29 A1 219y oJIpnmQ
jem 29 K1q 110JU0qQ
1M 2 A1 9193 oJIpNIMQ
1M 29 A1 919 OfIpnmQ
jom 29 A1 919y ojIpnmQ
NOSViIS HINVN
LSHAYVH TVOO01

nInuojuo3|
yesyoy]
nInuoyuo®
yesyoy]
unqy

Suodwe
Suodurey

INUONUOY]

NINUONUO]
Lunqy

unqy

BZURIONN
Suodurey
Suodwe

Lunqy

nInuoyuo®|

yesgoy]

0sI19pY

ALT'TVOO'T

WRUISSIDAS Wnui1d()
WNUISSIIDAS Wnu1d()
wnup9 WnuId()
WRUDD WNUILI()
WnRUDd WNUiLI()

wnuvd wnui1o()

piourpoad sudAry
piourgoad supdAry

pisoddo vipunjsogy

pisoddo vipunjsogy

D]0D DIUIDADL)

winpjaoipad wingasiuud J
Dij0fiiv] DL

$171qoU vIS12]20Y U
s171qou vis12]20Y U

s1j1qoU DIS12]O0YIUY

s1j1qou pis12]o0YIUY

s1j1GOU DISI2]O0YIUY

HINVN DIMLLNAIDS

oejeIqe]

oejeIqe]

oejeIqe]

oejeIqe]

orjRIqR]

oejeIqe]

oejeIqe]

ovjeIqe |

oejeIqe]

orjRIqR ]

orIoJIIND

oroUIWIEID)

orOOBUILIRID)

0BOOBUBIIUOD)

Qeddeuenuan

0BIOBUBIIUOD)

Qeddeuenuan

0BOOBUBIIUOD)

ATINVA



dlqe[reay

J[qeIeAy

d[qe[reay

dlqe[IeA. JON

d[qe[reAy

d1qe[reAy

Slqe[reAy

SCUILINY
SCHILINY

dlqe[ieAy

S LI

J[qereAy
dqeIeAy
dlqe[reay
J[qe[reAy

d1qe[resy

d[qereAy

ALI'TIAVTIVAV

Surmp
soerd uadp

pareanng

ooeyd

uadQ ‘puef 91se A
suLreJ prO ‘189104
YBUUBAES

JeuueAeS

18910,

18910

18910,

JeuueAeg ‘189104

18910,

18910,]
pajeAnn)
pajeAnn)

sage[[iA punory
sage[[ia
punoie 29 suopier)

Surjemqg

TVIIALVIA
J0 IDUNOS

Aseq
Aseq
Aseq
Hawa
Aseq
Aseq

Aseq

Aseq
Aseq

Aseq

Kseq

Aseq
Kseq
KAseq
Aseq

Aseq

Aseq

ONIANIA
J0O ASVH

uorsuajadAH

oyoe

-JORWO}S 79 JYOBYI00 ],
S9[SBIJA uoIsua)adAH
‘oyoepeoy ‘oSequn
SSOUNEOM [BNXAS ‘SMEB X
SHUYILY ‘S)1q YeUS

JureI3I 29 eoyLIeI(]

BIOYLIBI(T ‘SMB X

weldg ‘spuyy
wspewnayy ‘eunsio

oSequn‘
‘QUoepeIY ‘proiqeg

ayoepeay
‘proiqrg ‘ounaln

uorsuoddAy

uorsuapadAy

qauee)
K1opuasAq yueye)

eLIR[RIA ‘AuosAq

SAsN

q1H

qoiyg

q1H

qniyg

1quIID

qnuys

qnuys

Qa1

Qo1

qoiyg

Qo1

Qa1],
Qa1],

Qa1],

qnuys

qnuys

qniys

LIGVH

100y
i
Jea]
[SEEN
Jea]
Jea]
pa9§
juerd
S[oyM
100y
Jea]
Freq
wols
Jeo]
1004
pa9S
Freq
Jeo]

Jreg
Jeg
NN
Jreg
wolg
Je]
g
walg
Jeo]

Jeo]
Jeo]
Jeo]
Jeo]

10094
Jeo1

aiasn
Lavd

|©NI

19m 29 A1 9POIQBIJOWA]
IedK [V 9POIqEIJOWA

1M 2% A1 eIysey

)
UOSEBAS 19A\  JBINYUIBMUN

19Mm 29 AI(] MII9MO0QOONY

1om 29 A1 Be103010
1Pm 29 A1g uamMpQO
jom 29 A1 uompQ
1m 29 A1g MOIONO
1m @ A1 eanrenyaI1qO
UuoSseas 19\ BISH
uoseas 19\ eIsq
1m % K1 ehed
1om 29 A1 BicER |
uoseas 19\ wnunuQ
PM wnunuQ

1eoH wnunN
HINVN

TVOO01

nImnuoyuo®|
os1opy
BZURBIONN
NINUOUOY]
nInuoyuo®

Suodwe
OSIopY
Lnqy
NINUONUOY]

TINUONUOY]

S1DIUIPIII0 DISSD))
S11DJUPLI0 DISSD))
§2]DIUPIOI0 DISSD))

§1SU201.103.40d DAPUDI]ID.)
wnupIUDYIU2q PUId]PSIV,)
n3utuuoy] viuynog

ppiu vrydog

ppiiu vrydpg
v134z PZIq] Y

SN1L0J0224d SNAQY

NINUONUOY] SHAADIO0LODUL SRYIUDISADIIJ

Yesyoy Sndiv20400ul SNYJUDISA2}dJ

Yesyod]
BZUBIONN

Suodwe

unqy

BZURBION

ALT'TVOO'T

DUDIIALOUWD DISAIJ
DUDIILWD DISAIJ

WNUISSTIDAS WU
WRWISSYDALD) WNULLI()

WNWISSYDAS WNUWID()

HINVN DIMLLNAIDS

oesourun3o|
oesourungoa|
oesouIwnga|
oesoUINga |
oesouIwnga|
oesoUINga |

osouIwNgo|

oesoUIINGo |

osourwngo|

oesourungoa|

QBOOBPIYIAO]

QBOOBPIYIAO]
orooRINE|
orooRINE |

orjeIqe ]
aeieiqe|

oeleIqe ]

ATINVA



IR\NI

BLIB[B]N

9[qe[TeAY PIBATIND YBUUBARS Aseq ‘s|rog ‘urom-3ury oo1], Yreg  1em 2 A1 BNPAVAN yesyoy poIpUL DIYIDAIPDZY QBAORI[OIN
BIOY LRI 1004

dIqe[leAY  1SAI0J AIRpUOIIS Aseq ‘ured [eurIOpqVy qloH JeoT  1om 2 A1 J)oyealog  NINUONUOY] p1jofipunjod SOSSI(J ~ JLIILWOISB[IIN
Suniwo A 100y

o[qe[reAy pareAnn) Kseq ‘BLIB[BIN ‘AIIUASA qnuus JeoT Uuoseas JoM BMBESY yesyoy wna.40q.1v winidAssor JBIJBATRIN

JIqerreay [BUUBALS 1SI0,] Aseq 109Js00q Aoueu3ard onisered JeoT 1em 29 A1 nInunjueAN unqy  Sisuom3upq snyjuvuidn | QBIORURIO|
‘non eg

o[qerreay [JeUUBARS Aseq toewol§ ‘uorsudiradAy Q01], mij  jom ¥ A1Qg osoyaId BZUBIONN v.42)dp.412] D.AN2]ADLID ] oesouTuINgo |
Jegq

dqe[TeAY JON 1210 JnoIg BIUIOH Qa1], walg  1om X AI(q BUIOYEPO SuodweN wnuvorLfp wn.gsvruapvidi oesourunga|

d[qe[reAe J0N 1salo  noyJIa BUWIDPIO) 921, Jyleg UOSBIS JOA\  enpuwesuoqQ NINUOYUOY| p.101fixp] s1sdodridJ oesoUINga |
Jreq

oIqe[IeAY yeuueAeg Aseq  eLIB[RIN ‘PIOYLIOWIRH o011, pads  1om 2 A1g emepeme( BZUBIONN ps0qo}31q DI oesouruInga|
uonsaguo)) 100y

JIqe[IeAY wirey o104 Kseqg ‘SIA[9J ‘aImjoerq qnIys JeoT 1om @ L1Qg MeASey  nINuONUOY pijofiorduiis pruoffiiry oesoUINga|
JINEE | qnuys 100y

O[qe[TeAY 1S910J JOXOIY L ‘S[[TH Aseqg  ‘ommjoelq ‘uonsaSuo)  Apoopy JeoT uosess K1g MmeA3ey] unqy pijofiorduais pruoffiiry oesourwngo|

JIqe[IeAY 159104 Aseq BUIYISY qnuus paas  1am 2 K1g BUWBYMO)N  NINUONUOY] pxa}fa.4 vao01(] oesouruIngo|
SPIOYLIOWoRH eg

oIqe[IeAY 15910, Aseq  ‘Oyoey00] ‘SHIIBWOIS Qo1], j00y  1om 2 A1 0Jeuss)  NINUONUOY] asu2ouing wniv1J oesourunga|
werd

dqe[IeAy 10N 159104 JNOLJI  BIUOWNAUJ ‘BWYISY QIO  9[OYA\ UOSEBIs 19 e U BN Suodwely  suapuadspv winipoutsa(J oesouruInga|

oqe[reAy JON 18210 INOIJIT sured yoewol§ 2217, 100y 1om 2 A1 NMONOIN Suodwrey DUIDLIDGDLS DISSD)) Jesouruungo|

o[qe[leAB JON  1S9I0J AIBpU002S  INOFI sured yoewolg Qa1 100 1om @ A1 NMOMOIN nqQy DUID1I2GIIS DISSD)) sesourungor|
juerd

JIqe[IeAY ooerd uadQ Aseq sured yoewol§ QIH  doym JBdA [[YV 0qOdu asessy N v p1]Ofipunjo vissvy) oesourungoa|

o[qerreay Sa3e[[IA punoIy Aseq  uonednsuo) ‘eLe[e|y qnuus Jeo1 1em 2 A1g BUENWN]N  NINUONUOY] pd.ivoopod vissv)y Jesouruungo|
15210j Po9s

o[qereAy  Jo a3pa seare uadQ Aseq uoIsuIdAH qnIys JeoT 1om 29 A1 9pOIqRIJOWA unqy S1IDJ2PUIDI0 DISSD)) sesourungor|
pasg

JIqe[reAY saoerd uadp Aseq uorsuauadAH qnIys JeoT 1om 29 A1 9pOIqRIJOWA Suoduwrepy S1IDJUDP1220 DISSD)) oesourun3o|

TVIIALVIA ONIANIA aiasn NOSViIS HINVN

ALI'TIAVTIVAV 40 HDUNO0S J0O ASVH SasnN LIGVH LdvVd LSHAYVH TVO0T1 ALI'TVOO1 HINVN DIMLLNAIDS ATINVA



dlqe[reAy

o[qe[reA. JON

dqe[reay
SCHILINY

oqe[IeAe JON

aqe[reAY 10N
S CHILINY

Sqe[reAy

SCUILINY

aqe[TeAE JON

Slqe[reAy

aqe[TeAE JON

dlqe[reAy
J[qereAy

2qe[IBAY JON
d1qe[reAY

S CUILING
SCUILINY

dlqe[ieAy

ALI'TIAVTIVAV

1M013)IN0 1S310,]

1S910,]

YIMoI3-ay

18910
18910

15910,

15910,
15910
JeuuRARS ‘1S910,]
159104
15910

18910 ]
18910,

15910, ‘yeuueAes

18910 ]

1S910,]

jso10] dwremg

[BUUBABS® }SOI0,]

yeuueAes

TVIIALVIA
J0 IDUNOS

Kseq
oI

Aseq
Aseq

Hnoytg

HoYIIa
Aseq

Kseq
Aseq
HoWg
HoYIIa

HnoWHg
HnoIa
Aseq

NI
KAseq

Aseq
Aseq

Aseq

ONIANIA
J0O ASVH

oouojoduur

9IeIA ‘y3nod Surdooyp

SIOPIOSIP OBWIO)S
K1qyuasA(q ‘eisdodsAgq
“190[N UB{S “SHLIYMY

Ayund poorg

y3no)H

erwoeuy

190N Uy ‘ANuasiq
SnLQIY

% Ajund poojg
Ayund poorg

4L

uewom-uadrreq ‘so[id

eIaIORUY
UOIS[NAUO))
‘SHLYIY “9Yoepedl

o1u0} poorg

Ayund poorg
120[N
OB} ‘BIUORUY

MO[IYA 79 QYIBYI0O L,

BIWOBUY ‘SISO[NOIOQIL],

SIIYdAS 2 snisnuig
s[rog ‘uLiom
-3ury ‘snnedoy ‘10A9]

SAsN

qoIyg

Qa1

Qa1],

Qo1],

Qa1

Qa1],

Qo1

Qa1

Qa1],

Qo1

Qa1

Q21],
Q01

Qa1

Qa1

Qa1

Qa1

Q217

Qa1

LIGVH

100y
Jeo]

Jeyq
Jred
j00y

reg
100y
reg
eg
wals

Jieg

yreq
Freq
wojs

Jeg
eg
wolg
Jeg
wo)g

Jreq

Jreg
Jreg
walg

Jeo]
Jqeq
wo)g

req

pasg
Jeo]

aiasn
Lavd

|MwNI

1om 29 A1 eInjueleunyy

1M 29 K1 BMOIONU 0INY

1M 2 A1
1Pm 2 A1

1M % A1

1Pm 2 A1
1m 2 A1q

1m 2 A1q
1m % A1q
1M 29 A1
1Pm 2 A1

1M 29 A1
1M 29 A1
1M 29 A1
1M 29 A1
1M 29 A1
1Pm % A1
1Pm 2 A1

1M 2 A1q

NOSViIS
LSHAYVH

omuelO

oInuei0)
oinuey0)

nmuejQ)

onue}Q

nmuejQ
SuodnpQ
SuodnpQ
SuodnpQ

SuodnpQ
SuodnpQ
SuodnpQ
ologoqemy]
OqIpeses]
asoqes

9soqes

omury

HINVN
TVOO01

yesyoy

nImnuojuo®|

nImnuoyuo®|
unqy
BZUBION

Suodwe
qesyod|
OSIopY
Lnqy
BZURIONN
Suodwe

NINUONUOY]
[qesijo3|
OsIopy
Suodurey
OsIopy
Suodwe
OSIopY

nInuojuo3|

ALT'TVOO'T

vjjdydosajay pasing

pupiinard pyIyoLL]

vydjoppuout vij1yOLL]

ydjapvuout vijIYoLL]
pydjappuout i1y ]

vydjapvuout vijIYoLL ]
pydjappuout 11y

pydjapouous vjIyoLL]
s1suajp3auas vAvyy
s1suapp3auas pdvyy
s1suajp3auas vAvyy

s1suapp3auas pdvyy
s1suapp3auas pdvyyy

sisuajp3auas pdvyy

DIPAP2d DaLONL)

SISU2|D32UdS D1342GIY 5

p.1220.1d dp.av))

p.1220.1d vdp.av))

poIpUL DIYIDAIPOZY

HINVN DIMLLNAIDS

QBIOBI[OI

QBIOBI[OIN

QBIOBI[OIN

QBOOBI[OIN

OBIOBI[OIN

QBOOBI[OIN

QBOOBI[OIN

QBOORI[IIN

QBOOBI[OIN

QBOORI[OIN

QBOOBI[OIN

QBIOBIOIN
QBIOBIOIN

QBQOBI[OIN

QBOORI[IIN

QBIOBI[OIN

OBOOBI[OIN

QBOOBI[OIN

QBIOBI[OIN

ATINVA



Slqe[reAy

dlqe[reay

Slqe[reAy

Jlqe[ieAe J0N

SCHILINY

J1qe[reay

Slqe[reAy

dlqe[reAy

oqe[IeAe JON

dlqe[reAe JON

dlqe[IeA® JON

o[qe[TeA® JON

dlqe[leAy

Jlqe[IeA. JON

SCHILINY

J1qe[reAy

Jlqe[ieAe Jo0N

dlqe[ieAy

ALI'TIAVTIVAV

15910 ASUS(]

18910J asUd(]
pajeAnny
18010 ]
18910
18910,
18910,
18910,
1S910,]
18910,

1S210J
ASUd( ‘YeuurARS

18910
yJeuueALS
9sa103 uadQ

189I10,]

18910

JIMO0ISINO 15910,

18910,

18910 ]

TVIIALVIA
J0 IDUNOS

Aseq

Aseq
Aseq
NI
Aseq
NooIIa
Aseq
Kseq
oI
HoYIIa

nnoyg
nnoygIg

Kseq
ynoyIa

Aseq

Hnoa
Kseq

Aseq

ONIANIA
J0O ASVH

oyoepeoy ‘ured 1soy)

sured jsoyo ‘eruoeuy
uoneydieq
‘punop\ ‘onion

RIWORUY ‘WSTIBWNAY
130[) YorWoOIS

SHUYIY ‘BIUORUY
ured

[eUIiopqy 29 43no)H
‘ysno)H
‘ured [eurwopqy

ured yoewols

ayoe

-[OBWIO)S 29 SYOBYI00],
y3no)H

y3no)H
BIOYLIRI(] ‘PUNOA
‘dInyrej uorneloe|

sured yoewolg

Asdoqudg

oeisrpoaydy

sured yoewolg

ySno) 29 sousjoduwy

SAsN

Qa1

Qa1

q1oH

Qa1

Qa1

QaI1],

Q21],

Qa1

qniys

Q217

Q21],

Qa1

Qa1

Q1]

Qa1],

qnuys

Qo1

qnys

LIGVH

Jeo1
100y
eg
Jeo1
Jeo1
100y
reg
walg

Jeg
Jreg
wals
Jeg
wo)g
Jreg
wals
100y
Jea]

Jreg
Jreg
wals

Jreq
Jyreq
wolg

Jred
Jreyq
wolg
Pa93g
Jreq
j00y

req

Jeo]
100y

aiasn
Lavd

I@NI

1om 29 A1

UOoSeBas 1O M
1m 2 A1q
1m % A1
1Pm 2 A1
1Pm 2 A1

UOSBaS 1O M
1m % A1q
jom 2 K1q
1Pm 2 A1q

1m 2 A1
1m 29 A1

1M 29 A1

UOS®Bas 19O\

1Pm 2 A1

1M 29 A1

UO0S®BaS 19\

UOSeas 19\

NOSViIS
LSHAYVH

ano

MmO
apoig
IO
Iy

wmnoj0
wnoj0
wnojO
wnpQ
wnpQ

wnpQ
wnpQ

OIJUBMIIO

0L UBMIINO
9O
emyeAueunyy

emyeAuBUNYY

emyeAuRUNYY

HINVN
TVOO01

yesyoy

Lnqy
qesyod|
NINUONUOY]
mnqy
Suodwe
Lnqy
NINUONUOY]
BZUBIONN
OSIopY
NINUONUO]
qesyod|
INUONUOY]
0S1opy

Suodwe

Suodurey
OSIopY

unqy

ALT'TVOO'T

S1SU2]OSUD SNYIUDUIAJ

S1SU2]OSUD SNYIUDUIAJ
povISipp.od PSR
25UDLIDISLIDPDUL
wnisidajia g
2SUIIADISLIVPOUL
wnis1dajidg

PUDILLD DINOAAT
pupOLLD DINOL]
puvILLD DINJ.L]
DS]20X2 DI

pS]20x2 PN

DS]29X2 DI

DS]20X2 DI

s1suadpo snoig

sisuadpo snot.]

DLIDIIXO] SIIDUY

pjjdydo.aiay vo.ing
vjjdydosajay pasing

pjjdydosajay pasin]

HINVN DIMLLNAIDS

oBIOBONSLIAN

OBOOBONSLIAIN
oBOOBSNIA
OBIORIOIN
OBOOBIOIA
OBOORIOIA
OBOORIOIN
OBOORIOIN
OBOORIOIN
OBOOBIOIA

QBIOBIOIN

9BIOBIOIN

9BIJBIOIN

QBIAIBIOIN

QBAIBIOIN

QBOORT[IIN

QBIOBIOIN

QBIOBI[OIN

ATINVA



dlqe[reAy

d1qe[reAy
d1qe[reAy

aqe[reAy JoN

SCUILINY
SCHILINY

Slqe[reAy

dlqe[reay

d[qe[reay

Jqe[reAy
S CHILINY

Jlqe[leAy

dlqe[ieAy

SCUILINY
SCHILINY

aqe[TeAe JON

dlqe[reAy

ALI'TIAVTIVAV

1S910J Paso[)

1S910J Paso[)

18910 ]

18910 ]

189I10,]

18910
18910

1S910] pruunyy
QU0Z 18910 ]

S, UONBAN[ND
K18pU099g

pajeAnny
ooeld o)sEM
ooeyd jom 35910

poreAnInD
pareAnInd

1S010,]

18010,

TVIIALVIA
J0 IDUNOS

Aseq

Aseq
Aseq

HOWHa

Aseq
Aseq

Aseq
Kseq
Aseq

Aseq
Aseq

Kseq
Aseq

Aseq
Aseq

oy

KAseq

ONIANIA
J0O ASVH

spIyouoIg
‘Y3no)H ‘wsnewunoyy
spIyouorg
‘Y3no)H ‘wsnewnayy

oeisipoaydy

uorsuanodAH

PUNoOA\ ssouqunN
‘uorsuo)rodAH

uorsuojddAH
SSQuUqQuUINN
‘uorsuo)odAyg
aInrey

uoneloe] ‘snidukie]
spunom

‘SaLIR[I] ‘SISBIUOORI(]
PUNOA ‘SISenuodeI
sodioyg

sjrog ‘ewysy
19)500q

Koueudaid ondA1g
POO[q ‘I9Ad]
S9[SeaN 29 proydA ],

sured yoewolg

1901 ‘sured 359y

SAsN

1oquIID

1quID
qnuys

oquirry

1oquIITD
quIID

QU

Qa1

Qa1

Qa1

Q01

q19H

IAER |

Qa1],

Qo1],

qnuys

Qa1

LIGVH

Pa9s
Sim],

pasg

100y
Jeyq
wals
jueld
S[oyM
wojls
Jeo]

padg
reg
wolg
somr
Jeo1

nnig

nnig

g
juerd
S[OUM
juerd
S[OYM
100y
Jeo]

Jeo]
pnq
IOMOI]
Jreq
wo)g
Jreq
wo)s

aiasn
Lavd

|OMI

1M 2 A1

UOSBAS 19\

1m 2 A1q

1m ® A1q

1m 2 A1
1om 29 A1

1M 29 A1
1om 2 A1
1om 29 A1

1om 29 A1
1om % A1q

UOSBIS 19 M\
1M 29 A1

1Pm 2 A1
1M 2 A1

UOSBIS 19\

1M 29 A1

BBSOSN

BESOSN

BESES

woAyewey

uquieH

woAyeweq
woAyewey
2qopVv
3ualeqQ

Qv
aqny|

9MPONOIN
BRASIN

BABND)

BABND)

eidog

Ao

HINVN
TVOO01

nInuoyuo®|

yesyoy]
osipy

Suodurey

nInuoyuo®|
yesyoy
BZUBIONN

BZUBIONN

nImnuoyuo®|

esyo]
qesyoy

yesyoy|
unqy

BZURBIONN

unqy
os1py

Suodurey

ALT'TVOO'T

asuaoutnd 1odiJ

asuaound 12diJ

asuaauingd 4adig

sap1ojaduipssio vruapy

sap1rojaduipssio viuapy

sap1ojaduvssio viuspy
sajo112dupss1o prupy
142300y prydpy
sisu2auIng S1ov]g

asu22UIN3 S120]57

paafionu s020)
psnffip viavyia0g
“dds s1dajorydan

pavlon3 wnipisg

pavlon3 wnipisg
DOYDULIOAD DIUDSNT

S1SU2]03UD SNYIUDUIA]

HINVN DIMLLNAIDS

oeooeradlg

oeooeradig

oeooeradig

9B3dreIOo[JISSed

9BddRIO[JISSed

0BOORIO[JISSR]
0BO0RIO[JISSR]
orwIRd
oewied

oewed

oewed
9B00BUISRIOAN
oeooeprdojoaydan

9Bo0BMAN

9BOOBMAN
9BOOBMAN

oBOOBONSLIAN

ATINVA



SCUILINY

d[qe[reAy
SCHILINY
aqe[IeAY JON
S CHILIN

dlqe[reay

SCUILINY
SCHILINY

dlqe[ieAy

J[qe[ieAe J0N

J[qereAy

Slqe[reAy

oqe[IeAY 10N

d1qe[reay

dlqe[ieAy

d1qe[reay

d1qe[resy

ALI'TIAVTIVAV

ooeld 9)sem ‘Apueg

pareAnn) Aseq
pareAnn) Aseq
[BUUBARS “)S910,] Aseq

1910 MO

yJeuueaes Aseq

15910j
uad( ‘yeuueaeg Aseq
JBUUBABS Aseq
15910 Aseq
JeUUBARS Aseq

yeuueAeS 1910 INOIJIT

JeUuuBARS Aseq
sa0R[d
uad(Q ‘oprs peoy Aseq

150104 MO

Hnotg

ooerd uadQ Kseq
15210J

Jo sagpo uadp Aseq

15910, Aseq

TVIIALVIA ONIANIA

40 HDUNO0S J0O ASVH

sme X
sme X
‘uonuajal Areuriny

191500q Aoueu3ald

oyong

Koueu3aid 3soog

SHLIYIY ‘BLIB[RIN

SOLIYY

eLIe[e[y ProydAL
“BOSIp

un|S ‘uorsuoyodAyq
uoisuapodAH
uorsuauadAH
SHUYMY YSno)
oeisipoaydy
uoneydieq
“MOPIYAN ‘SHIBWLID
yaee)

29 SOSBISIP UDS
proiqiq ‘yee)

oeisiporydy ‘y3no)H

SAsN

Qa1],

Qa1

Qa1]
qniys
qniys

Qa1],

Qo1

Qa1

qoIyg

qnIyg

qniys

q1oH

Qa1

paam

qnys

Q)

1quID

LIGVH

100y
Jeo]
somr
nnig

100y
j00y

100y
Sreq
wojs
100y
Wl
100y

Jeo]
j00Y
Jeo]
Jeo]
wo)s
100y
j00Y
Freq
juerd
S[OUM
Jreq
wo)g
juerd
o[oyM
JedT
peeS
peeS
100y
Jeo]

aiasn
Lavd

|~MI

1Pm 2 A1

1M 29 A1
1om 29 A1
1om 29 A1
1m 2 A1q

1M 2 A1

1om 29 K1
1om 2 K1g

UO0S®Bas 10\

U0SBIS JO M\
1M 29 A1
1M 29 A1

UOSBIS 19\

UuoSseas 19\
1om 29 A1

Aig

jom 29 A1

NOSViIS
LSHAYVH

BRYUY

BRYUY
BNUONUON

BNUONUONN

ENUONUON

BSBIpaIRAd

BSBIpaIeAdd

eIOYRISOdO

1qHIQa)2d

qLIgaled
LqLIgaled
wokoidedy
eA3eng
BIOMPY
ByENUINWY
BESOSN

BESOSN

HINVN
TVOO01

Suodwe

qesyoy|
gy
Suodwe

osipy

Suodwe

OsIopy
Suodurey

Suodwey

NINUONUO]
umqy
Suodwey
Suodwey
NINUOUOY]
OSIopy
mqy

Suodwe

ALT'TVOO'T

prjofiup.ND SN.J1)

p1jofijup.np Sn.a1)
pAIDI DLIIOYIAST
pAIDI DLIIOYIASF

pajpo Q.N\QQN\\D\HWQ

E,QQ&\.QQN DaJONON

pijofiip] bajonv N
pp1oN] DPULIO

p1]0fiU42] DIUIPADL)

p1]0fiu.12] DIUP.IDL)
p1jofinuad) vIUP.IDL)
Suapunds PO
sn2odyovd ayuvudio)
D22D.42]0 PIDINLIOT
wnpaqun 4odig
asuooutnd 4odiJ

asuaound 4odiJ

HINVN DIMLLNAIDS

QBAIBINY

oB2ORINY
orooRIqIY
oeoOBIqIY

oroORIqQNY

oeoOBIqIY

oroORIqQNY

oeodRIqNY

aeaoRIqQNY

JeaoRIqY
JeaoRIqY
JeaoRIqY
JeaoeIqy
oroOBOR[NIIO]
oeoortadid
oeooelodlg

oeooerodiq

ATINVA



d1qe[reay

dlqe[ieAy

SCUILINY
SCUILINY

SCUILINY

dqe[resy

Slqe[reAy

SCHILINY

oqe[TeAR JON

Jlqe[reAy
Jlqe[reAe JON
Jqe[reAy
dlqe[reAy
Jlqe[reay

S1qe[reAy

J[qe[esy
dqereAy

d1qe[reAy
S CHILING

ALI'TIAVTIVAV

159104
Surres[o wieJ

ooerd uadp

18910

1s010§ Surdurr]
yeuueAes
150103 uadQ
15910,

JeuueABS
YeuuBALRS

9sa10} A1Qq
15910 JO 93pH
15910,

15910J ATBpU009g
YBUUBABS

JeuueAeg
JeuuBALS
9sa103 uadQ

eUUBARS

yJeuueAeS

pareAn[nd
pareAnInd

TVIIALVIA
J0 IDUNOS

Aseq

Kseq

Aseq
Aseq

Aseq
Aseq
Aseq
Aseq
NI

Aseq

HWa
Aseq
Aseq
Aseq

Kseq

Aseq
Aseq

Aseq
Aseq

ONIANIA
J0O ASVH

y3no)H ‘emmyoer]
oyoe
-OBWO)S 29 BLIB[EIN

punopy ysno)

SOSBISIP UDS

Sme X

‘QUIBISIIA “Bo0yLIRI(]
SPIOYLIOWR ]

2 Sunejoe]

[oRWIO}S/ AYOBYIO0],

MORIYA “DYIBYI00L
oyoeyooy], ‘ured

[eUIWopqy Y3no)
uorsuo)dAH
y3no)H

oAnedmg
SOLITY

SOLIYY “YSno)
SISEIUIW[OH
‘ured TeuTWIOPq Y

K191u9sA( ‘ewyisy

SOLIYIY
Uuonu9jal
Kreurin) ‘smex

uonueldI ATRuLI()

SAsN

1quIID

qoayg

Qa1],

Qa1],

Qa1],

qnuys

Q01

Q217

Q21],

Qa1],

Qa1
qnuys
qnuus

qnugs

qnuys
qnuys

qnuys

Qa1

LIGVH

Jea]
100y
juerd
9[0YM
Jreq
wolg
Jea]
Jred
nnig
Jeo]

yieg
wolg
100y

100y
Jreq
wals
Jreyq
100y

Jeg
Jeo1
100y

100y
Jeo]
100y
100y
Jeo

100y
Jeo1
nnig

g

aiasn
Lavd

|NMI

1om 29 A1

U0S®BasS 19\

1Pm 2 A1q
1om 2 A1

1M 2 A1
UOSEas 19\
1M 29 A1
UOSEas JO M
1m % A1

1om 29 A1
UOSBIS 10
1om 2 Aig
1om 29 A1
1om 29 A1q

1M 29 A1
1M 29 A1
1Pm 2 A1
1m 2 A1
1m 29 Aiq

NOSViIS
LSHAYVH

unuenJ,

unuen]

BIOMPUIMPQO

AUy
AUy
BUOMPUIMPQ
owey0
o0
oweyO

ojueyO
IqUIQaMQO
oyeiqn(
enpesog

enpesog
BNpesog
enpesog
enpesag

ueqey eeyuy
eRUY

HINVN
TVOO01

yesyoy]

0sI9pY

nImnuoyuo®|

BZUBIONN
NINUONUOY|
OSIopY
Lnqy
Suodwe

NINUONUO|
oslapy
NINUONUO|
Lunqy

oslopy
Suodwe

TINUONUO

yesyoy
unqy
nImnuoyuo®

unqy

ALT'TVOO'T

pipuuid pruinpg

pppuurd pruinp g

saprotupdnd snosiporupoIaT

vpidps viy3ng
vpidos viy3ig

snupo14fv snjdydojry
Saprojdxoyjupz
wnjAxoyuvy
saprojdxoyjupdx
wnjAxoyjuvy
sap1ojdxoyjunx
wnjAxoyjuvy
sap1ojAxoyupx
wnjAxoyjunvy

nUDIULOOPA2A DI]ID ]
pYIUDAIIU DAD LN
DIDSIUD DUISHD])

pIpSIUD PUISND]")
pIpSIUD DUISND]")

pIpSIUD DUISND]")

pIpSIUD DUISND]")

WNIOJIUDAND SNAJ1)

pIjOfiIUPAND SNA1)

HINVN DIMLLNAIDS

oeooepurdeg

oeooepuldeg

oeooepurdeg

eooepurdeg
eooepurdeg
eooepurdeg
oroORINY
oroOBINY
orOOBINY

oraoeINy
oroorINY
oradRINY
oradRINYy

oradeINYy
oradRINYy

oradEINYy

QBAIBINY

QBAIBINY

oradEINYy

ATINVA



dlqe[eAy
dqereAy

J1qereAy

J1qe|reAy

dlqe[ieAy

JlqereAy
dquIeAy

J[qereAy
d[qereAy

Sqe[reAy

d1qe[reAy
SCUILINY

Jlqe|reAy
Jqe[reAy
SCHILINY

J1qe[reay

S1qe[reAy

Jlqe[reAy

dlqe[ieAy

ALI'TIAVTIVAV

18210,

pajeAnIn)

15210J JO 93pq
15910j

Jo sa8pa uadp

352104 Jo 93pq

18310,

1S010,]

pareAnn)) 4010

18910

yeuueAeS

189I10,]

SSuI[[omp punory

opIspeoy
‘pareAnin)

98pay op1s peoy

pareAnIn)

sooerd uadp
15910J JO

a8po je seare uodQ

JeuueAeg
‘puejurre
1S210J

Jo a8pq ‘uureq

TVIIALVIA
J0 IDUNOS

nnora
KAseq

Aseq
Aseq
Kseq

Aseq
KAseq

Aseq
Aseq

Aseq

Aseq
Aseq

Aseq
Aseq
Aseq

Aseq
Aseq
Aseq

Aseq

ONIANIA
J0O ASVH

SOLIY
ured 1s9yD

MO[IYA ‘AIJUasAq

siydAg 29 A191u0sAg
SISEIIUIM[OY

SMOPIY M ‘AINUIsAQ
10010 ondog ‘ured 3s0yD

Asdondg
BI1001SA(Q
‘sadioy ‘ermjoelq

sured yoewolg
I0AQJ
MO[[dX ‘s[iog ‘Ysnoy

Ayrnaoyur
J[ewWd ‘BP0

oUORY)00 ], 29 PUNOA

JIoued[d Y100,
Surres[o-yyo00],
wnjoax osdeford
y3no)H ‘ondAig
uorsuoadAg
K1uoesA( ‘ured 1say)

BIOYLIOUOD)
PUWYISY ‘QImoeI]

SAsN

Qo1

Qa1

Qa1],

Q01

Qa1

QaI1],

Qa1],

Q21],

Qo1

qioH

q1H
qnuys

qnuys
qnuys

Qa1

1quIID

qnuys

QI

Ioquirry

LIGVH

100y

100y
Jea1
yieg
Jeo]
reg
Je1
yieg

Jeyq

Seg
nnig
yeg

Jjreq
juerd
S[OYM
100y
Jedl
j004sS

Joo]

Jeo]
Jea]

Pa9g
Jeo]
100y
jueld
S[oyM
Jea]
j00yq
Jea]
j00yY

aiasn
Lavd

IMMI

1M 29 A1
1M 29 A1g

1M 2 A1
19Mm pue K1
1M 2 A1g

1om 29 A1

UO0S®BasS 10\

1om 2 K1Qq

UOSBas 19\

1M 2 A1g

1om 29 A1

uoseas A1(q

1om 29 A1q
1om 29 A1
1M 29 A1

1m 2 A1
UOSES 10\
1M 29 A1

1M 2 A1

NOSViIS
LSHAYVH

nynjees

£020))
M0S0JQ
MO0S0JO

M0S0JQ

BJuEpO

MO0S0JO

aseg

nyeyemQO

nsuaA3uady

oymoing,

ByenwnN

onmerpadog
BUWIOIUBIOY

BESY
unueng,
unueng,
unueng,

unuen]

HINVN
TVOO01

Suodurey

NINUONUOY
yesyoy|
unqy
nImuojuo®|

nImnuoyuo®|
0SIpY
nInuoyuo®|

os1py

yesyoy

yesyoy]
unqy

yesyody
unqy
osipy

Suodwe
LnQqy
BZUBIONN

nImnuojuo®|

ALT'TVOO'T

Sipavaqpjiu $13]20)

0DODD PULOAGOIY |
pYUDIDILLY DINIA3]S
pYUPIDILLY DINIAI]S
pYIUPIDIDA] DIINILDIS

paafiioavdpd
DIUOP.L03OSIN

142}4Dq DYDASIPIE]

vpu 00D

pajup313 PJO)

DUDILLIUD DIYUINY OIS

pipndup sypsdy g

wnopqp] PUPJOIIN

SUaj)02aADNS DANID(]
SUa]024AONS DANID(]

wnoifionp wnjpdasudg
pypuurd vruljnpg
ppouurd vruijnpg
ppouurd vrulmpg

vypuurd prumog

HINVN DIMLLNAIDS

oeoORWI])

0BOOBI[NOINNG
0BOOBI[NOINNG
0BOOBI[NOINNG
0BOOBI[NOINNG

QBIAJRBI[NIIANS

0BOOBI[NOINNG

oBIIRI[NOINS

QBIJRBI[NIIANS

9B3JBUR[OS

QB3dBUR[OS

oBOORUE[OS

9BO0BUE[OS
9B30BUR[OS

aeoorjodeg
oeooepurdeg
Jeooepurdeg
oeooepuldeg

Jedoepurdeg

ATINVA



aqe[IeAY 10N
d[qe[reAy
d1qe[reay
J1qe[reay
J[qe[reAr JON
d1qe[reay
SCUILINY

d[qeIeAy
d[qeeAy

dlqe[IeA. JON

dlqe[ieAy

WLI'TIAVIIVAV

yeuueAeS INOLJIQ

poreAnn) Kseq

pareAnn) Aseq

pareAnn) Aseq

pajeAnny  JNOWIA

pareAnn) Aseq

pareAnn) Kseqg

15910, Aseq

15910 Aseq

sooe[d qisepy oI

yeuueAeS JNOUJIJ
TVIIALVIA ONIANIA
J0 IDUNO0S J0 ASVH

SOSBASIP UIYS Qa1],
eisdodsA(q ‘YSnoy owoziyy
sured yoewOlS QWOZIY
sured 3oy ‘YSN0) OWOZIYY
sured 3soy)) ‘ysno)H qnIys
ured 3soUyD QWOZIYY
proiqy ‘ysnop qloH
sprog ‘ured
1s9yD ‘Y3no) ‘armoer] qQI9H
sured jsoy) ‘4sno)H qI9H
IoAd] “oorpunef
‘3uIssaIp punop quuys
eLINSIO
‘Qorpune( ‘s9)aqeI( 1],
Sasn LIGVH

|.VMI

nnrg
100y UOSEas JOM
OWOZIYY UOSEIS JOM
QWIOZIYY UOSEIs JOM
QWIOZIY UOSEIS JOM
owozIyy A1q
VRN A1q
j00y uosess KI1q
g
Pa9g
10Oy  UOSEas JOM
P9S  UOSEas 1O
juerd
soym  Jem 7 A1Q
Jea1  1om 2 A1
aissn NOSViIS
LIdVd LSHAYVH

oomoqey]
wnpeyey]O
ompeyeNy
oInpnpeyy
ompeyeyy

esIMwe,j

uesuag

esImMwe]

BSIMuIe,j

UOOPISUBUY

80S9SQO

HINVN
TVOO1

Suodwey
NINUONUOY]
BZUBIONN
qesyod]
mqy
mqy

BZUBIONN

INUONUO]

yesyoy]

NINUONUO

NINUONUO

ALI'TVOO'1

pvondd3ap sajiuvpg
2]pU121f0 12q13Ul7
a]pu1d1ffo 412q13uy
a)pu1d1ffo 12q13uy
a]pu1d1ffo 412q13u1y
pjan3ajout WNUOWO

wWn1jofp] Wnuowofy

pjan3dajaus WNuoWp.Lfy

pjandajout WNUOwWD.Lfy

DADWD O bUDIUD"|

SIIDJUI1L0 DULoAL]

HINVN DIHJLLNAIDS

Jeooe[[Aydo34L7

oB2ORINQqISUIZ
oeooeIaqISUl7Z
oeooeIaqISUlZ
oeooeIaqISUlZ
oeooeIaqISUlZ

oeooeIaqISUlZ

oeoorIaqI3Uly7

oeooeIaqISUlZ

9BIJBUIQII A

Qeddel])

ATINVA



