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Unified Medical Language SystemUnified Medical Language System

SPECIALIST LexiconSPECIALIST Lexicon
360,000 lexical items360,000 lexical items
Part of speech and variant informationPart of speech and variant information

MetathesaurusMetathesaurus
6M names from over 100 terminologies6M names from over 100 terminologies
1.5M concepts1.5M concepts
8M relations8M relations

Semantic NetworkSemantic Network
135 high135 high--level categorieslevel categories
7000 relations among them7000 relations among them
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Concept categorizationConcept categorization

HighHigh--level categories level categories 
(semantic types)(semantic types)
Assigned by the Assigned by the 
Metathesaurus editorsMetathesaurus editors
Independently ofIndependently of
the hierarchies inthe hierarchies in
which these conceptswhich these concepts
are locatedare located
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Semantic networkSemantic network

Semantic Semantic typestypes:: NodesNodes
Semantic Semantic relationshipsrelationships::LinksLinks
Semantic Semantic relationsrelations:: Triples (nodeTriples (node11, link, node, link, node22))
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Semantic typesSemantic types

Semantic types (135)Semantic types (135)
tree structuretree structure
2 major hierarchies2 major hierarchies

EntityEntity
–– Physical ObjectPhysical Object
–– Conceptual EntityConceptual Entity

EventEvent
–– ActivityActivity
–– Phenomenon or ProcessPhenomenon or Process
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Entity
■ Physical Object
■ ■ Organism
■ ■ ■ Plant
■ ■ ■ ■ Alga
■ ■ ■ Fungus
■ ■ ■ Virus
■ ■ ■ Rickettsia or Chlamydia
■ ■ ■ Bacterium
■ ■ ■ Archaeon
■ ■ ■ Animal
■ ■ ■ ■ Invertebrate
■ ■ ■ ■ Vertebrate
■ ■ ■ ■ ■ Amphibian
■ ■ ■ ■ ■ Bird
■ ■ ■ ■ ■ Fish
■ ■ ■ ■ ■ Reptile
■ ■ ■ ■ ■ Mammal
■ ■ ■ ■ ■ ■ Human
■ ■ Anatomical Structure
■ ■ ■ Embryonic Structure
■ ■ ■ Anatomical Abnormality
■ ■ ■ ■ Congenital Abnormality
■ ■ ■ ■ Acquired Abnormality
■ ■ ■ Fully Formed Anatomical Structure
■ ■ ■ ■ Body Part, Organ, or Organ Component
■ ■ ■ ■ Tissue
■ ■ ■ ■ Cell
■ ■ ■ ■ Cell Component
■ ■ ■ ■ Gene or Genome

■ Physical Object [continued]
■ ■ Manufactured Object
■ ■ ■ Medical Device
■ ■ ■ Research Device
■ ■ ■ Clinical Drug
■ ■ Substance
■ ■ ■ Chemical
■ ■ ■ ■ Chemical Viewed Functionally
■ ■ ■ ■ ■ Pharmacologic Substance
■ ■ ■ ■ ■ ■ Antibiotic
■ ■ ■ ■ ■ Biomedical or Dental Material
■ ■ ■ ■ ■ Biologically Active Substance
■ ■ ■ ■ ■ ■ Neuroreactive Substance or Biogenic Amine
■ ■ ■ ■ ■ ■ Hormone
■ ■ ■ ■ ■ ■ Enzyme
■ ■ ■ ■ ■ ■ Vitamin
■ ■ ■ ■ ■ ■ Immunologic Factor
■ ■ ■ ■ ■ ■ Receptor
■ ■ ■ ■ ■ Indicator, Reagent, or Diagnostic Aid
■ ■ ■ ■ ■ Hazardous or Poisonous Substance
■ ■ ■ ■ Chemical Viewed Structurally
■ ■ ■ ■ ■ Organic Chemical
■ ■ ■ ■ ■ ■ Nucleic Acid, Nucleoside, or Nucleotide
■ ■ ■ ■ ■ ■ Organophosphorus Compound
■ ■ ■ ■ ■ ■ Amino Acid, Peptide, or Protein
■ ■ ■ ■ ■ ■ Carbohydrate
■ ■ ■ ■ ■ ■ Lipid
■ ■ ■ ■ ■ ■ ■ Steroid
■ ■ ■ ■ ■ ■ ■ Eicosanoid
■ ■ ■ ■ ■ Inorganic Chemical
■ ■ ■ ■ ■ Element, Ion, or Isotope
■ ■ ■ Body Substance
■ ■ ■ Food 

Entity [continued]
■ Conceptual Entity
■ ■ Idea or Concept
■ ■ ■ Temporal Concept
■ ■ ■ Qualitative Concept
■ ■ ■ Quantitative Concept
■ ■ ■ Functional Concept
■ ■ ■ ■ Body System
■ ■ ■ Spatial Concept
■ ■ ■ ■ Body Space or Junction
■ ■ ■ ■ Body Location or Region
■ ■ ■ ■ Molecular Sequence
■ ■ ■ ■ ■ Nucleotide Sequence
■ ■ ■ ■ ■ Amino Acid Sequence
■ ■ ■ ■ ■ Carbohydrate Sequence
■ ■ ■ ■ Geographic Area
■ ■ Finding
■ ■ ■ Laboratory or Test Result
■ ■ ■ Sign or Symptom
■ ■ Organism Attribute
■ ■ ■ Clinical Attribute
■ ■ Intellectual Product
■ ■ ■ Classification
■ ■ ■ Regulation or Law
■ ■ Language
■ ■ Occupation or Discipline
■ ■ ■ Biomedical Occupation or Discipline
■ ■ Organization
■ ■ ■ Health Care Related Organization
■ ■ ■ Professional Society
■ ■ ■ Self-help or Relief Organization
■ ■ Group Attribute
■ ■ Group
■ ■ ■ Professional or Occupational Group
■ ■ ■ Population Group
■ ■ ■ Family Group
■ ■ ■ Age Group
■ ■ ■ Patient or Disabled Group
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Event [continued]
■ Phenomenon or Process
■ ■ Human-caused Phenomenon or Process
■ ■ ■ Environmental Effect of Humans
■ ■ Natural Phenomenon or Process
■ ■ ■ Biologic Function
■ ■ ■ ■ Physiologic Function
■ ■ ■ ■ ■ Organism Function
■ ■ ■ ■ ■ ■ Mental Process
■ ■ ■ ■ ■ Organ or Tissue Function
■ ■ ■ ■ ■ Cell Function
■ ■ ■ ■ ■ Molecular Function
■ ■ ■ ■ ■ ■ Genetic Function
■ ■ ■ ■ Pathologic Function
■ ■ ■ ■ ■ Disease or Syndrome
■ ■ ■ ■ ■ ■ Mental or Behavioral Dysfunction
■ ■ ■ ■ ■ ■ Neoplastic Process
■ ■ ■ ■ ■ Cell or Molecular Dysfunction
■ ■ ■ ■ ■ Experimental Model of Disease
■ ■ Injury or Poisoning

Event
■ Activity
■ ■ Behavior
■ ■ ■ Social Behavior
■ ■ ■ Individual Behavior
■ ■ Daily or Recreational Activity
■ ■ Occupational Activity
■ ■ ■ Health Care Activity
■ ■ ■ ■ Laboratory Procedure
■ ■ ■ ■ Diagnostic Procedure
■ ■ ■ ■ Therapeutic or Preventive Procedure
■ ■ ■ Research Activity
■ ■ ■ ■ Molecular Biology Research Technique
■ ■ ■ Governmental or Regulatory Activity
■ ■ ■ Educational Activity
■ ■ Machine Activity
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““Biologic FunctionBiologic Function”” hierarchy (isa)hierarchy (isa)
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Semantic type informationSemantic type information

T047T047
Disease or SyndromeDisease or Syndrome
B2.2.1.2.1B2.2.1.2.1
A condition which alters or interferes with a normal process, stA condition which alters or interferes with a normal process, state, or ate, or 
activity of an organism. It is usually characterized by the abnoactivity of an organism. It is usually characterized by the abnormal rmal 
functioning of one or more of the host's systems, parts, or orgafunctioning of one or more of the host's systems, parts, or organs. ns. 
Included here is a complex of symptoms descriptive of a disorderIncluded here is a complex of symptoms descriptive of a disorder..
Diabetes Mellitus; Dumping Syndrome; Diabetes Mellitus; Dumping Syndrome; MalabsorptionMalabsorption Syndromes; Syndromes; 
NephroticNephrotic SyndromeSyndrome
Any specific disease or syndrome that is modified by such modifiAny specific disease or syndrome that is modified by such modifiers as ers as 
"acute", "prolonged", etc. will also be assigned to this type. I"acute", "prolonged", etc. will also be assigned to this type. If an f an 
anatomic abnormality has a pathologic manifestation, then it wilanatomic abnormality has a pathologic manifestation, then it will be l be 
given this type as well as a type from the 'Anatomical Abnormaligiven this type as well as a type from the 'Anatomical Abnormality' ty' 
hierarchy, e.g., "Diabetic Cataract" will be doublehierarchy, e.g., "Diabetic Cataract" will be double--typed for this typed for this 
reason.reason.
dsyndsyn

IDID
NameName
Tree numberTree number
DefinitionDefinition

ExamplesExamples

Usage noteUsage note

AbbreviationAbbreviation
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Semantic relationshipsSemantic relationships

Semantic network relationships (54)Semantic network relationships (54)
Hierarchical (isa = is a kind of)Hierarchical (isa = is a kind of)

among typesamong types
–– AnimalAnimal isaisa OrganismOrganism
–– EnzymeEnzyme isaisa Biologically Active SubstanceBiologically Active Substance

among relationsamong relations
–– treats treats isaisa affectsaffects

Associative (nonAssociative (non--hierarchical)hierarchical)
Sign or SymptomSign or Symptom diagnosesdiagnoses Pathologic FunctionPathologic Function
Pharmacologic SubstancePharmacologic Substance treatstreats Pathologic FunctionPathologic Function
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Semantic relationship informationSemantic relationship information

T202T202
ingredient_ofingredient_of
R1.8R1.8
Is a component of, as in a constituent of a preparation.Is a component of, as in a constituent of a preparation.
IGIG
has_ingredienthas_ingredient

IDID
NameName
Tree numberTree number
DefinitionDefinition
AbbreviationAbbreviation
Inverse Inverse relrel..
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Semantic relationsSemantic relations

612 assertions612 assertions
558 (type558 (type11, relationship, type, relationship, type22))

HierarchicalHierarchical
–– AnimalAnimal isaisa OrganismOrganism
–– EnzymeEnzyme isaisa Biologically Active SubstanceBiologically Active Substance

AssociativeAssociative
–– Sign or SymptomSign or Symptom diagnosesdiagnoses Pathologic FunctionPathologic Function
–– Pharmacologic SubstancePharmacologic Substance treatstreats Pathologic FunctionPathologic Function

54 (relationship54 (relationship11, , isaisa, relationship, relationship22))
–– treats treats isaisa affectsaffects
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Semantic relations (subset)Semantic relations (subset)
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Semantic relations (inherited)Semantic relations (inherited)

6864 assertions6864 assertions
6752 (type6752 (type11, relationship, type, relationship, type22))

HierarchicalHierarchical
–– MammalMammal isaisa Organism Organism (from: Animal (from: Animal isaisa Organism)Organism)
–– EnzymeEnzyme isaisa ChemicalChemical

(from: Enzyme (from: Enzyme isaisa Biologically Active Substance)Biologically Active Substance)
AssociativeAssociative

–– Body Part, Organ, or Organ ComponentBody Part, Organ, or Organ Component
location_oflocation_of Disease or SyndromeDisease or Syndrome
(from: Fully Formed Anatomical Structure(from: Fully Formed Anatomical Structure
location_oflocation_of Biologic Function)Biologic Function)

112 (relationship112 (relationship11, , isaisa, relationship, relationship22))
–– treats treats isaisa functionally_related_tofunctionally_related_to (from: treats (from: treats isaisa affects)affects)
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Semantic relation informationSemantic relation information

Fully Formed Anatomical StructureFully Formed Anatomical Structure
location_oflocation_of
Biologic FunctionBiologic Function
DD

SemSem. Type. Type11

RelationshipRelationship
SemSem. Type. Type22

Link statusLink status
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Why a semantic network?Why a semantic network?

Semantic Types serve as high level categories Semantic Types serve as high level categories 
assigned to Metathesaurus concepts, assigned to Metathesaurus concepts, independently independently 
of their position in a hierarchyof their position in a hierarchy

A relation between 2 Semantic Types (ST) A relation between 2 Semantic Types (ST) 
indicates a indicates a possible linkpossible link between 2 concepts that between 2 concepts that 
have been assigned to those have been assigned to those STsSTs

The relationship may or may not hold at the concept The relationship may or may not hold at the concept 
levellevel
Other relationships may apply at the concept levelOther relationships may apply at the concept level
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Identify concepts for a given categoryIdentify concepts for a given category

Semantic typeSemantic type
List of all conceptsList of all concepts
having this semantic typehaving this semantic type

ConceptConcept
List of all descendantsList of all descendants
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Source of domain knowledgeSource of domain knowledge
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Semantics of Metathesaurus relationsSemantics of Metathesaurus relations

Semantic Network
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UMLS distributionUMLS distribution

Part of the UMLS distributionPart of the UMLS distribution
Installed by Installed by MetamorphoSysMetamorphoSys (option)(option)

Select this optionSelect this option
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UMLS Semantic Network websiteUMLS Semantic Network website

No intellectual property restrictions on the No intellectual property restrictions on the 
Semantic NetworkSemantic Network
Available outside UMLS license agreementAvailable outside UMLS license agreement
UMLS Semantic Network websiteUMLS Semantic Network website
http://semanticnetwork.nlm.nih.gov/http://semanticnetwork.nlm.nih.gov/
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UMLS Semantic Network websiteUMLS Semantic Network website

http://http://semanticnetwork.nlm.nih.govsemanticnetwork.nlm.nih.gov//
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Semantic Network filesSemantic Network files
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Semantic Network documentationSemantic Network documentation

http://www.nlm.nih.gov/research/umls/meta3.htmlhttp://www.nlm.nih.gov/research/umls/meta3.html
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Future directionsFuture directions

Harmonize with other topHarmonize with other top--level ontologies of level ontologies of 
biomedicinebiomedicine

Semantic types (e.g., with Semantic types (e.g., with BioTopBioTop))
Semantic relationships (e.g., with the OBO Relation Semantic relationships (e.g., with the OBO Relation 
Ontology, with relationships in GALEN)Ontology, with relationships in GALEN)
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BioTopBioTop
http://www.ifomis.org/biotop
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OBO relationsOBO relations

http://www.obofoundry.org/ro/
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GALEN relations  GALEN relations  isIngredientOfisIngredientOf

http://opengalen.org
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Future directionsFuture directions

Harmonize with other topHarmonize with other top--level ontologies of level ontologies of 
biomedicinebiomedicine

Semantic types (e.g., with Semantic types (e.g., with BioTopBioTop))
Semantic relationships (e.g., with the OBO Relation Semantic relationships (e.g., with the OBO Relation 
Ontology, with relationships in GALEN)Ontology, with relationships in GALEN)

Align relationships between Metathesaurus and Align relationships between Metathesaurus and 
Semantic Network Semantic Network 
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