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Introduction to Spirochetes 

 

 Long, slender, helically tightly coiled bacteria 

 Gram-negative 

 Aerobic, microaerophilic or anaerobic . 

 Corkscrew motility 

 Can be free living or parasitic  

 Best-known are those which cause disease: 

Syphilis and Lyme’s disease  

 



Spirochetes 

  Gram negative bacteria  

  long, thin, helical and motile 

  Axial filaments -  (a form of flagella) -  

are the locomotory organelles 

•  found between the peptidoglycan layer and  

outer membrane and running parallel to them 



Characteristic of the Organism 

  Causative agent is Treponema pallidum 

 Member of the family Spirochaetaceae. 

 Most commonly acquired spirochete disease 

in the U.S. 

Syphilis, chronic and slowly progressive, is the 

third most common sexually transmitted  

      disease.  

 Complex sexually transmitted disease that has 

a highly variable clinical course No natural 

reservoir in the environment, requires living 

host. 

 Organism cannot be cultured from clinical 

specimens  

 



 Too thin to be seen with light microscopy in specimens 

stained with Gram stain or Giemsa stain 
• Motile spirochetes can be seen with darkfield micoscopy 

• Staining with anti-treponemal antibodies labeled with 

fluorescent dyes 

 Intracellular pathogen 

 Cannot be grown in cell-free cultures in vitro 

•  Koch’s Postulates have not been met 

 Do not survive well outside of host 
• Care must be taken with clinical specimens for laboratory 

culture or testing 



Morphology 

 Have axial filaments, which are otherwise similar to 

bacterial flagella  

 Filaments enable movement of bacterium by rotating 

in place  



Morphology 

 

 Morphology 

Spiral shaped and motile due to 

periplasmic flagella. 

 Variable length. 

 



Treponema 
 Trepos- twisted and nema- thread. 

 Short slender spirals with pointed or tapering ends. 

 Most of them are commensals in the mouth or 

genital regions. 

 Treponemes of Human importance include: 

 T. pallidum- Veneral Syphilis 

 T. endemicum- Endemic Syphilis 

 T. pertenue- Yaws 

 T. carateum- Pinta 



Mode of Transmission 
 Organism is very fragile, destroyed rapidly by 

heat, cold and drying. 

 Sexual transmission most common, occurs when 
abraded skin or mucous membranes come in 
contact with open lesion. 

 T. pallidum is generally transmitted by   

genital/genital contact.  

  Transmission in utero or during birth can also  

      occur.Can be transmitted to fetus. 

 Rare transmission from needle stick and blood 
transfusion. 

 



Epidemiology of T. pallidum 

Transmitted from direct sexual contact or from mother to 

fetus 

Not highly contagious (~30% chance of acquiring disease 

after single exposure to infected partner) but transmission 

rate dependent upon stage of disease 

Long incubation period during which time host is non-

infectious 

• Useful epidemiologically for contact tracing and 

administration of preventative therapy 

 Prostitution for drugs or for money to purchase drugs 

remains central epidemiologic aspect of transmission 

REVIEW 



 Cannot be cultured in artificial culture 

media 

 Does not produce any toxins 

 Not known how it causes the disease 

 How is able to escape immune system 

 Sensitive to penicillin- easily treatable 

 Lack of suitable animal model 



 Nichol’s strain- virulent strain  

 Reiter’s strain –non pathogenic cultured on thio-
glycollate medium with serum. 

 

Resistance:- 

 Delicate organism 

 Inactivated by drying or heat  42°c - 1h 

 Killed at 0-4°c in 1-3 days 

 Refrigeration prevents transfusion syphilis. 

 

Antigenic structure: complex, poorly understood. 

 

  

     



               Two ags: specific and non-specific  

Specific ags:  

A ) Group specific  ag: seen in pathogenic and non        

      pathogenic treponemes  

      Abs to this ag appear in syphilitic patients and abs are    

     detected by the Reiter’s strain. 

B) Species specific treponemal ag: T pallidium is used as ag to   

     detect abs against it. 

Non-specific ags: A non-specific ab [reagin] appears in the 
blood of syphilitic patients.  

    The reagin  ab reacts with a hapten extracted from beef 
heart. [cardiolipin] 

          VDRL test, Kahn test or Wassermann test. 



T. pallidum 

 Causes syphilis in humans only. 

 Pallidum- pale staining. 

 Thin spirals measuring 10 micro meter. 

 Spirals are fine and are regular. 

 Characteristic- cork screw motility due to 4 

endoflagella. 

 Culture on artificial media- not possible. 



Virulence Factors of T. pallidum 

 Outer membrane proteins  promote adherence 

 Hyaluronidase may facilitate perivascular 

infiltration 

 Antiphagocytic coating of  fibronectin   

 Tissue destruction and lesions are primarily result of 

host’s immune response (immunopathology) 

 



Epidemiology of T. pallidum 

Transmitted from direct sexual contact or from mother 

to fetus 

Not highly contagious (~30% chance of acquiring disease 

after single exposure to infected partner) but 

transmission rate dependent upon stage of disease 

Long incubation period during which time host is non-

infectious 

• Useful epidemiologically for contact tracing and 

administration of preventative therapy 

 Prostitution for drugs or for money to purchase drugs 

remains central epidemiologic aspect of transmission 



 1990’s saw a decline in primary and secondary 

syphilis 

 All time low in 2000 but rising year by year since 

 In 2004, syphilis cases reported to CDC increased 

to 7,980 from 7,177 in 2003, an increase of 11.2%.  

 Between 2005 and 2006, from 2.9 cases to 3.3 

cases per  one lakh population 

 Overall increase is now seen in males 

 Rate of transmission to newborns from their 

mothers went up from 8.2 per 1,00,000 live 

births to 8.5 in 2006 



Incidence of Syphilis in USA 



Geographical Distribution of Syphilis 

in USA 



 Too thin to be seen with light microscopy in specimens 

stained with Gram stain or Giemsa stain 
• Motile spirochetes can be seen with darkfield micoscopy 

• Staining with anti-treponemal antibodies labeled with 

fluorescent dyes 

 Intracellular pathogen 

 Cannot be grown in cell-free cultures in vitro 

•  Koch’s Postulates have not been met 

 Do not survive well outside of host 
• Care must be taken with clinical specimens for laboratory 

culture or testing 

General Characteristics of    

Treponema pallidum 



 Pathogenesis 

Tissue destruction and lesions are primarily a 

consequence of patient’s immune response 

 Syphilis is a disease of blood vessels and of the 

perivascular areas 

 In spite of a vigorous host immune response the 

organisms are capable of persisting for decades 

• Infection is neither fully controlled nor eradicated 

• In early stages, there is an inhibition of cell-mediated immunity 

• Inhibition of CMI abates in late stages of disease, hence late 

lesions tend to be localized 



Spirochete Diseases  

 

 Localized skin infection disseminates to other 

organs. 

 Latent stage, no signs/symptoms apparent. 

 Cardiac and neurological involvement in 

untreated cases. 

 



 Syphilis is a multistage disease 

 Natural course clinically divided into following 

phases: 

 Primary Syphilis 

 Secondary Syphilis 

 Latent Syphilis 

 Early Latent 

 Late Latent 

 Teritiary Syphilis 

 NeuroSyphilis 

 Cardiovascular Syphilis 

 Late Benign Syphilis (Gumma) 



Stages of Disease 

 Primary 

 Secondary 

 Latent 

 Tertiary 

 Congenital Syphilis 



 



CLINICAL MANIFESTATION IN SUMMARY 

 



After an incubation period lasting for 3 weeks( 10- 90 
days) 

 Organism enters through the mucous membranes or 
the minute abrasions in the skin surface 

 Replicates locally in sub epithelial cells extracellularly 

 Travel to genitals to cause the lesion 

 Non-painful skin lesion- hard chancre at the site of 
inoculation 

 Appearance of the lesion depends on the size of 
inoculum  

 Painless , avascular lesion rich in spirochetes. 

 Genital area, mouth, nipples, uterine cervix. 

 Multiple chancres in HIV patients. 

 Heal in 10-40 days, without treatment 

 Spirochetes spread to other parts of the body 

 



 Classically: single, painless, clean-based, 
indurated ulcer, with firm, raised borders.  

 

 Non-tender regional lymphadenopathy  

 Highly  infectious. 

 May be darkfield positive 

 Untreated, heals in several weeks, leaving a 
faint scar.  



Progression of Untreated Syphilis 

Tertiary Stage 

Late benign Gummas in skin and soft tissues 



Progression of Untreated Syphilis 

REVIEW 



Primary Syphilis 

 Organism enters directly through 

skin or through mucosal tissue. 

 Carried by blood throughout the 

body. 

 Organisms remaining at the site 

begin to multiply. 



Spirochetes in Blood 



Intact Spirochetes in Umbilical Cord  



Primary disease process involves invasion of mucus 

membranes, rapid multiplication & wide dissemination 

through perivascular lymphatics and systemic circulation  
Occurs prior to development of the primary lesion 

10-90 days (usually 3-4 weeks) after initial contact the host 

mounts an inflammatory response at the site of 

inoculation resulting in the hallmark syphilitic lesion, called 

the chancre (usually painless)  
• Chancre changes from hard to ulcerative with profuse shedding of 

spirochetes  

• Swelling of capillary walls & regional lymph nodes w/ draining 

• Primary lesion heals spontaneously by fibrotic walling-off 

within two months, leading to false sense of relief 

Pathogenesis of T. pallidum (cont.) 
Primary Syphilis 



Primary Syphilis - Chancre 

 Variable incubation period of 10 days to 
several months, a primary lesion, chancre, 
forms at the entrance site. 

 Chancre begins as a small, usually singular 
nodule; as it enlarges, the overlying 
epithelial tissues begins to necrose, 
resulting in a relatively painless ulcer. 

 Unlike other bacterial infections, there is 
no formation of pus unless a secondary 
bacterial infection sets in. 



Primary - Chancre 
 Chancre is most frequently seen on the external 

genitalia 

 In women the lesions may form in the vagina or on the 
cervix.  

 In men it may be inside the urethra, resulting in a serous 
discharge. 

 The lesion heals spontaneously after 1-5 weeks. 

 Swab of chancre smeared on slide, examined under 
dark-field microscope, spirochetes will be present. 

 Thirty percent become serologically positive one week 
after appearance of chancre, 90% positive after three 
weeks. 

 



In primary Syphilis (before immunity develops), the 

organisms are often present in sufficient numbers in 

exudates to be detected by dark field     microscopy.  

 conventional light microscopy the light shines through 

the sample and thin treponemes cannot be visualized  

 dark field microscopy - the light shines at an angle and 

when reflected from the organism will enter the objective 

lens. 

 The actively motile organisms appears brightly lit against 

the dark backdrop.  

    Alternatively, fluorescent antibody staining can be used. 

 



Darkfield Microscopy of    Treponema 

pallidum 



Darkfield Microscopy 



Fluid From Chancre 



Primary Syphilis - Chancre 



Primary Syphilis - Chancre 



Primary Syphilis 

 





 

http://www.dermnet.com/image.cfm?imageID=3650&moduleID=16&moduleGroupID=230&groupindex=0&passedArrayIndex=8
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Oral Chancres in Primary Syphilis  

 



 Regional lymphadenopathy adjacent 

to the chancre may develop during 

primary syphilis.  

 The nodes are firm, 

nonsuppurative  

 It may persist for months, despite 

healing of the chancre 



 After initial infection,a primary chancre is seen in 

the area of contact within 10-60 days- (a primary 

chancre is an area of ulceration/inflammation) 

 



 The organism has penetrated and   systemically 

spread during this time period 

 The patient has flu-like symptoms with  secondary 

lesions particularly affecting the skin (2-10 weeks 

later).  

 



Unanswered questions: 
 How spirochetes kill so many epidermal cells to create a 

chancre? 

 How the ulcer heals ? 

 Why do defense mechanisms that are so successful in resolving 

the primary chancre fail to function during 2 syphilis ? 

 How does the organism survive in body for long periods ? 

 Where are the organisms located intracellularly or 

intracellularly ? 



Secondary Syphilis 
 Occurs 6-8 weeks (6 wks to 6 months )after initial 

chancre, becomes systemic, patient highly infectious. 

 Usually with diffuse non-pruritic, indurated rash, 

including palms & soles. 

 Characterized by localized or diffuse mucocutaneous 

lesions, often with generalized lymphadenopathy. 

 Primary chancre may still be present. 

 Secondary lesions subside in about 2-6 weeks. 

 Serology tests nearly 100% positive. 

 



Generalized 

Mucocutaneous 

Rash of Secondary 

Syphilis 



Secondary Syphilis 

 The skin rash: 
 Diffuse, often with a superficial scale (papulosquamous).  

 May leave residual pigmentation or depigmentation. 

 A widespread eruption resembling psoriasis or pityriasis rosea 

which prominently involves the hands should always include the 

differential diagnosis of secondary syphilis.  



 Condylomata Lata: 

 Formed by coalescence of large, pale, flat-
topped papules. 

 Occur in warm, moist areas such as the 
perineum. 

 Highly infectious. 

 Mucosal lesions:  

 ~ 30% of secondary syphilis patients develop 
mucous patch (slightly raised, oval area 
covered by a grayish white membrane, with a 
pink base that does not bleed). 

 Highly infectious  



Secondary Syphilis 

 Secondary syphilis lesions on back  



 REMEMBER 

 

 Secondary disease 2-10 weeks after primary lesion 

 Widely disseminated mucocutaneous rash 
 Secondary lesions of the skin and mucus membranes 

are highly contagious 

 Generalized immunological response 

Secondary Syphilis 



 



 





Condylomata lata 

 



 



 



 



Secondary Syphilis 
 May also cause: 

 Fever, malaise, headache, sore throat, 
myalgia, arthralgia, generalized 
lymphadenopathy 

 Hepatitis (10%) 

 Renal: an immune complex type of 
nephropathy with transient nephrotic 
syndrome 

 Iritis or an anterior uveitis 

 Bone: periostitis 

 CSF pleocytosis  in 10 - 30% (but, 
symptomatic meningitis is seen in <1%) 



Secondary Syphilis- Differential Diagnosis  
 The rash may be confused with 

 Pityriasis rosea (usually has a herald patch and lesions 
seen along lines of skin cleavage) 

 Drug eruptions 

 Acute febrile exanthems 

 Psoriasis 

 Lichen planus  

 Scabies  

 The mucous patch may be confused with oral thrush.  

 Malaise, sore throat, generalized adenopathy, hepatitis, & 
rash may be confused with infectious mononucleosis.  

 Fortunately, the serologic tests for syphilis are positive in 
99% of secondary syphilis pts.  



Following secondary disease, host enters latent period 

•First 4 years = early latent 

•Subsequent period = late latent 

About 40% of late latent patients progress to late 

tertiary syphilitic disease 

.) 

Latent Stage Syphilis 



Latent Syphilis 

 Stage of infection in which organisms persist in the 

body of the infected person without causing symptoms 

or signs (asymptomatic). 

 This stage may last for years. 

 One-third of untreated latent stage individuals 

develop signs of tertiary syphilis. 

 After four years it is rarely communicable sexually 

but can be passed from mother to fetus. 

 

 

 



Latent Syphilis 

 This stage may be further subdivided. 

 Early latent, initial infection occurred within 

previous 12 months. 

 Late latent, initial infection occurred greater than 

12 months. 

 Latent of unknown duration, date of initial 

infection cannot be established as having occurred 

in the previous year. 

 



Latent syphilis:after sec lesions disappear, 30% of 

cases remain latent for many yrs without any symptoms 

but positive serology 

1. Early latent: 

 The first year after the resolution of primary or secondary 

lesions, or 

 A reactive serologic test for syphilis in an asymptomatic 

individual who has had a negative serologic test within 

the preceding year.  

 Infectious, highly likelihood of relapse. 

2. Late latent: 

 Usually not infectious, except for the pregnant woman, 

who may transmit infection to her fetus. 



TERTIARY SYPHILIS  

 The final stage (if untreated) is tertiary syphilis 

(several years later). 

 In primary and secondary syphilis organisms are 

     often present in large numbers. 

 As the disease progresses immunity controls  

      bacterial replication and fewer organisms are  

      seen. 

 

 

 



  It is extremely difficult to detect spirochetes in  

     tertiary syphilis.  

  The systemic lesions of skin, central nervous  

      system and elsewhere are suggestive of a  

      delayed hypersensitivity reaction. 

  The organism cannot be cultured from clinical  

      specimens.  

  Syphilis is commonly studied in animal models. 

  Microscopic and serological methods are the  

     only means of clinical diagnosis. 



 

Late syphilis (tertiary): 

 Is a slowly progressive, inflammatory disease that can affect 

any organ in the body to produce clinical illness yrs after 

initial infection 

 Morbidity and mortality high in this stage 

 Uncommon in USA because of  intensive routine screening 

in the suspected patients 

 Manifestations are because of response towards treponemal 

antigens 

 Neurosyphilis, Cardiovascular syphilis and Gummatous 

syphilis( lesions on skin, bones, liver) 



Late stage syphilis 

 



Tertiary Syphilis 

 Divided into three manifestations: 

 Gummatous syphilis 

 Cardiovascular syphilis 

 Neurosyphilis 
 

 



Tertiary Syphilis - Gummatous 

 Gummas are localized areas of granulomatous 

inflammation found on bones, skin and subcutaneous 

tissue. 

 Cutaneous gummas may be single or multiple, 

generally asymmetric and grouped together.  

 Visceral lesions often cause local destruction of the 

affected organ.  

 Contain lymphocytes, plasma cells and perivascular 

inflammation. 

 



The Gumma 

 The gumma was the most common complication of 
late syphilis in untreated patients; rare in the 
penicillin era.  

 Usually develop 1-10 years after infection and may 
involve any part of the body.  

 Gummas may be single or multiple. 

  Start as a superficial nodule or as a deeper lesion 
that breaks down to form punched-out ulcers.  

 They are ordinarily indolent, slowly progressive, and 
indurated granulomata, with central healing with an 
atrophic scar surrounded by hyperpigmented 
borders. 



 Cutaneous gummas may be confused with skin 
lesions of TB, sarcoidosis, leprosy, and deep 
fungal infections (but, gumma is the only such 
lesion to heal dramatically with penicillin 
therapy).  

 Gumma can also be papulosquamous type 
mimicking psoriasis.  

 T. pallidum is ordinarily not demonstrable by 
silver stain but can sometimes be recovered by 
inoculation of rabbits.  

 May be destructive, but responds rapidly to 
treatment, thus, is relatively benign. 



 May also involve deep visceral organs, particularly the 

respiratory tract, gastrointestinal tract, bones, larynx, 

lung, liver,  

 In earlier centuries, gummas of the nose and palate 

commonly resulted in septal perforations and disfiguring 

facial lesions.  

 Bone involvement may cause a characteristic symptom 

of nocturnal bone pain.  

 Radiologic abnormalities, when present, include periostitis, 

and lytic or sclerotic, destructive osteitis.  



GUMMA 

http://www.ccbh.net/services/epidemiology/nose.pdf


Tertiary Syphilis Buboe of Neck  



Tertiary Syphilis 



Tertiary Syphilis - Gumma 



Infection on the back of a man with late-stage syphilis 



Late Syphilis 

Serpiginous gummata of forearm 



Late Syphilis 

Ulcerating gumma 



Tertiary – Cardiovascular Syphilis 

 This condition appears 20 or more years post-

infection.  

 Usually involves the aorta.  

 Invading treponemes cause scarring of the tunica 

media.  

 Over many years, the inflammatory scarring 

weakens the aortic wall, leading to aneurysm 

formation, which causes incompetence of the 

aortic valve and narrowing of the coronary ostia.  



 Tertiary syphilis characterized by localized 

granulomatous dermal lesions (gummas) in which few 

organisms are present  
• Granulomas reflect containment by the immunologic reaction of 

the host to chronic infection 

 Late neurosyphilis develops in about 1/6 untreated cases, 

usually more than 5 years after initial infection 
• Central nervous system and spinal cord involvement  

• Dementia, seizures, wasting, etc. 

 Cardiovascular involvement appears 10-40 years after 

initial infection with resulting myocardial insufficiency and 

death 

Tertiary Syphilis 



Diagram     of 

a Granuloma 
(a.k.a. gumma in 

skin or soft tissue) 

NOTE: ultimately a 

fibrin layer develops 

around granuloma, 

further “walling off” 

the lesion 



Cardiovascular Syphilis 
 May not manifest clinically until 20-30 years after infection, but 

usually begins within 5-10 years after initial infection.  

 Primarily aortic insufficiency and aortic aneurysm of the ascending 
aorta. Other large arteries may sometimes be involved, and rarely 
the coronary ostia may be involved.  

 Caused by obliterative endarteritis of the vasa vasorum with 
resultant damage to the intima & media of the great vessels, 
causing dilatation of the ascending aorta and eventually results 
in stretching of the ring of the aortic valve, producing aortic 
insufficiency. The valve cusps remain normal.  

 Asymptomatic aortitis is best diagnosed by visualizing linear 
calcifications in the wall of the ascending aorta. 

 More common in men than in women and possibly in blacks than in 
whites. 



Cardiovascular Syphilis 

Narrowing of coronary ostia in aortus 



Tertiary – Cardiovascular Syphilis 

 Antibiotic treatment cures the syphilis 

infection and stops the progress of 

cardiovascular syphilis.  

 The damage that has already occurred may 

not be reversed.  



Neurosyphilis 

Spirochetes in neural tissue 



Neurosyphilis 

 Divided into 5 groups, which may 

overlap: 

 Asymptomatic Neurosyphilis  

 Syphilitic Meningitis  

 Meningovascular Syphilis 

 General Paresis 

 Tabes Dorsalis 

 



Asymptomatic Neurosyphilis 

 Dx: CSF abnormalities, such as pleocytosis, 

protein elevation, or a reactive VDRL in the 

absence of signs and symptoms of neurologic 

disease.  

 Some untreated secondary syphilis patients 

have an abnormal CSF test result  



Syphilitic Meningitis  

 ‘Aseptic meningitis’ 

 Usually within the first year of infection, but may occur 
at any time after the primary stage.  

 CSF shows:  

 Lymphocytic pleocytosis  

 Elevated protein and usually normal glucose 
concentrations 

 VDRL test is usually reactive.  

 It can mimic tuberculous or fungal meningitis or aseptic 
meningitis of various causes.  

 Often involves the base of the brain and may result in 
unilateral or bilateral cranial nerve palsies.  

 Without treatment, syphilitic meningitis usually 
resolves, like the other manifestations of early syphilis.  



 Meningovascular Syphilis  

 Usually occurs 5 to 10 years after the initial infection.  

 More common in men.  

 Caused by cerebrovascular thrombosis and infarction due 

to syphilitic endarteritis and perivascular inflammation. 

Often with associated aseptic meningitis.  

 Consider when young pt with a history of syphilis has a 

CVA without other causes for CVA.   

 But, most CVAs even in patients with a reactive serologic 

test for syphilis are not caused by this. 

  



General Paresis 

 Chronic meningoencephalitis resulting in gradually 
progressive loss of cortical function. 

 Occurs 10 to 20 years after the initial infection.  

 Pathologically, there is a perivascular and meningeal 
chronic inflammatory reaction with thickening of the 
meninges, granular ependymitis, degeneration of the 
cortical parenchyma, and abundant spirochetes in the 
tissues.  

 With effective penicillin therapy, this disease has 
become much less common;  



 Physical signs are primarily those of the 
altered mental status. Cranial nerve palsies 
are uncommon. Optic atrophy is rare.  

 CSF is almost always abnormal, with 
lymphocytic pleocytosis and increased 
protein. Serum & CSF VDRL is usually 
reactive.  

 Responds well to penicillin therapy if 
administered early. As many as 1/3 of treated 
patients may develop progressive neurologic 
decline in later years.  
 



Neurosyphilis 

 Cerebral atrophy, most prominent in frontal 

lobes seen in general paresis.  



Tabes Dorsalis- 
 Tabes dorsalis, degeneration of lower spinal cord, general paresis 

and chronic progressive dementia often results in a characteristic 

shuffling gait.  

 Can only be diagnosed serologically by VDRL. 

 Occurs 20-30 years after the initial infection. 

 It is uncommon.  

 More common in whites and in men. 

 It’s a slowly progressive, degenerative disease involving the 

posterior columns and posterior roots of the spinal cord. 

 Results in progressive loss of peripheral reflexes, impairment of 

vibration and position sense, and progressive ataxia.  



 Sudden and severe painful crises are a 
characteristic: 

 Usually involve the lower extremities but may 
occur at any site.  

 Severe, sharp abdominal pains may lead to 
exploratory surgery.  

 Attacks may be triggered by exposure to cold 
or other stresses or may arise with no obvious 
precipitating cause.  

 Bladder incontinence & impotence are common.  

 Chronic destructive changes of the large joints 
of the affected limbs may be seen in advanced 
cases (i.e., Charcot's joints). 

 



 Optic atrophy is seen in 20% of cases.  

 Typical cases present with: lightning pains, 
ataxia, Argyll Robertson pupils, absent deep 
tendon reflexes, and loss of posterior column 
function. Atypical cases are difficult to diagnose. 

 Serum VDRL may be non-reactive in 30 - 40%, 
CSF-VDRL may be non-reactive in 10-20%, serum 
FTA-ABS is almost always reactive.  

 Penicillin may arrest progression but does not 
reverse the symptoms.  

 Carbamazepine in doses of 400 to 800 mg/day may 
effectively treat the lightning pains.  



Neurosyphilis 
 Caused by invasion of organisms into the CNS.  

 Manifests as an insidious but progressive loss of 
mental and physical functions and is  accompanied 
by mood alterations.  

 General paresis of the insane:  
 forgetful,  

 personality change,  

 psychiatric symptoms.  

 Onset usually 10-20 years after primary infection. 

 Treatment may not improve symptoms. 
 



Neurosyphilis 

 Neurological complications at this stage include 

generalized paresis of the insane which results in 

personality changes, changes in emotional affect, 

hyperactive reflexes.  

 



CONGENITAL SYPHILIS 



Congenital syphilis results from transplacental infection 

 T. pallidum causes septicemia in the developing fetus and 

widespread dissemination 

Abortion, neonatal mortality, and late mental or physical 

problems resulting from scars from the active disease and 

progression of the active disease state 

Congenital Syphilis 



Congenital Syphilis 

 Transmitted from mother to fetus. 

 Fetus affected during second or third 

trimester. 

 Forty percent result in syphilitic stillbirth-fetal 

death that occurs after a 20 week gestation 

and the mother had untreated or inadequately 

treated syphilis at delivery. 

 



Congenital Syphilis 
 Females having the primary or secondary form of 

syphilis can transfer the disease to offsprings. 

 Approx 50% of fetus are aborted or still born. 

 Classified as two forms: 

 Early Congenital Syphilis 

 Late Congenital Syphilis 

 Early Congenital Syphilis:-  

 Seen in children below 2 yrs. 

 Symptoms include mucocutaneous lesions, 
osteochondritis (Majorly long bones), anemia 
and hepatosplenomegaly. 



 

http://medpics.findlaw.com/enlargeexhibit.php?ID=4985


Congenital Syphilis 

 Transmitted from mother to fetus. 

 Fetus affected during second or third 

trimester. 

 Forty percent result in syphilitic stillbirth-fetal 

death that occurs after a 20 week gestation 

and the mother had untreated or inadequately 

treated syphilis at delivery. 

 



Congenital Syphilis 

 According to the CDC, 40% of births to 

syphilitic mothers are stillborn. 

 40-70% of the survivors will be infected, and 

12% of these will subsequently die 

prematurely 

 Death from congenital syphilis is usually 

through pulmonary hemorrhage. 



Congenital Syphilis 

 Live-born infants show no signs during first 

few weeks. 

 Sixty to 90 % develop clear or hemorrhagic 

rhinitis. 

 skin eruptions (rash) especially around mouth, 

palms of hands and soles of feet. 

 Other signs: general lymphadenopathy, 

hepatosplenomegaly, jaundice, anemia, 

painful limbs, and bone abnormalities. 

 



Congenital Syphilis 

 Early onset syphilis manifests at birth or months 

after, exhibiting a diffuse infiltration, scabs and 

fissuring along the periphery of the mouth, which 

leave sulci in a radiated pattern or rhagades  





 Late Congenital Syphilis:  

 Seen generally after 2 yrs of birth. 

 Symptoms include: 

 Hutchinson’s Triad- most common  

 Interstitial keratitis & blindness. 

 Tooth deformation- notched incisors. 

 Eight nerve deafness. 

 Rhagades (fissures at mucocutaneous 
junctions) 

 Snuffles- catarrhal discharge from nose. 

 



Congenital Syphilis 

 Hutchinson’s incisors. 



Congenital Syphilis 

clear or hemorrhagic 

rhinitis 



Congenital Syphilis 

 Skin eruptions (rash) especially around 

mouth, palms of hands and soles of feet 



Congenital Syphilis 
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Congenital Syphilis 

Perforation of palate 



Congenital syphilis - later 

evidence – saber shins 

Congenital syphilis - later 

evidence - saddle nose 



Congenital Syphilis- SUMMARY  

 Bone deformities 

 Blindness 

 Deafness 

 Deformed faces 

 Dental deformities 

 Skin rashes 

 Neonatal death  

 



nice little limerick on syphilis:  
 

There was a young man from Back Bay 

Who thought syphilis just went away.  

He believed that a chancre  

Was only a canker  

That healed in a week and a day.  

But now he has "acne vulgaris" -- (Or whatever they 
call it in Paris);  

On his skin it has spread  

From his feet to his head,  

And his friends want to know where his hair is 

There's more to his terrible plight: 

His pupils won't close in the light  

http://everything2.com/index.pl?node=syphilis
http://everything2.com/index.pl?node=chancre
http://everything2.com/index.pl?node=acne%20vulgaris
http://everything2.com/index.pl?node=alopecia
http://everything2.com/index.pl?node=Argyll%20Robertson%20pupils


His heart is cavorting, His wife is aborting, 

And he squints through his gun-barrel sight.  

Arthralgia cuts into his slumber;  

His aorta's in need of a plumber;  

But now he has tabes,  

And saber-shinned babies,  

While of gummas he has quite a number.  

He's been treated in every known way,  

But his spirochetes grow day by day; 

He's developed paresis,  

Has long talks with Jesus, 

And thinks he's the Queen of the May.  

http://everything2.com/index.pl?node=cardiovascular%20syphilis
http://everything2.com/index.pl?node=Arthralgia
http://everything2.com/index.pl?node=aortic%20aneurysm
http://everything2.com/index.pl?node=tabes%20dorsalis
http://everything2.com/index.pl?node=congenital%20syphilis
http://everything2.com/index.pl?node=congenital%20syphilis
http://everything2.com/index.pl?node=congenital%20syphilis
http://everything2.com/index.pl?node=gumma
http://everything2.com/index.pl?node=spirochetes
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http://everything2.com/index.pl?node=Queen%20of%20the%20May


Endemic Syphilis 

 Spread non venerally- T. endemicum. 

 WHO eradicated it by mass penicillin treatment. 

 Seen in young children mainly. 

 Primary lesions seen on the nipples of mothers . 

 Course of disease mimics secondary syphilis in 
children. 

 Cardiovascular and neural involvement rare. 

 Diagnosis and treatment – same like syphilis. 



 Syphilis acquired non-venerally: seen in 

doctors/nurses in contact with patients 

lesion-primary lesion is extra genital . 

 



Summary of 

Treponema 

Infections 



Diagnosis of Syphilis 

 Evaluation based on three factors: 

 Clinical findings. 

 Demonstration of spirochetes in clinical 

specimen. 

 Present of antibodies in blood or cerebrospinal 

fluid. 

 More than one test should be performed. 

 No serological test can distinguish between 

other treponemal infections. 

 



Treatment 
 Penicillin remains the drug of choice but in 

effectively high doses.  

 2.4 million units for early cases and for late 

syphilis same amount repeated for 3 weeks. 

 In patients allergic to Penicillin, Doxycycline 

can be used. 

 Ceftriaxone is effective for Neurosyphilis. 
• WHO monitors treatment recommendations 

• 7-10 days continuously for early stage 

• At least 21 days continuously beyond the early stage 

 

 



Jarisch-Herxheimer Reaction 

 Sometimes seen in patients treated with 

penicillin. 

 Comprises of fever, chills, headache,myalgias 

and exacerbation of cutenoeus lesions may 

occur within hrs after treatment 

 Frequent but harmless in primary and 

secondary syphilis, easily managed with bed 

rest and aspirin. 

 Rare but dangerous in late syphilis.  



Prophylaxis 

 Avoiding sexual contact with infected patients 

 Prevention with barrier methods (e.g., condoms) 

 Precautionary use of condoms, antiseptics like 

potassium permanganate or antibiotics can minimise 

the risk 

 Prophylactic treatment of contacts identified 

through epidemiological tracing  

 Antibiotics may eliminate symptoms of primary 

syphilis making it difficult to diagnose. 

 

 

 

 



Laboratory Testing 
 Symptomatic diagnosis is required. 

1. Direct demonstration of the treponemes   

2. Primary, secondary and  early congenital 

3. Mucocutaneous lesions – specimen 

      Samples: Lesion Material, Serum. 

 Methods: 

 Direct Microscopy 

 Serology 



 Direct examination of clinical specimen by 
dark-field microscopy or fluorescent 
antibody testing of sample. 

 Non-specific or non-treponemal serological 
test to detect reagin, utilized as screening 
test only. 

 Specific Treponemal antibody tests are used 
as a confirmatory test for a positive reagin 
test. 

 

 



Diagnostic Tests for Syphilis 

NOTE: Treponemal antigen tests indicate experience with a treponemal 

infection, but cross-react with antigens other than T. pallidum ssp. pallidum.  

Since pinta and yaws are rare in USA, positive treponemal antigen tests are 

usually indicative of syphilitic infection. 

(Original Wasserman Test) 



Direct Microscopy 

 Gentle pressure on the base of lesion and 

draining required. 

 Dark field and fluorescent microscopy 

useful. 

 Less sensitive by darkfeild microscopy. 

 Bacteria in lesions are less and differentiation 

from pathogenic to commensal strains is 

difficult. 



 Fontana’s or levadit’s staining done. 

 Dark field microscopy for motility. 



 



Darkfield Microscopy of    Treponema 

pallidum 



Serology 

Serology. 

Non-specific Screening  

Tests. 

VDRL 

RPR 

Group Specific tests. 

Using Reiter’s strain 

CFT. 

Species Specific tests 

FTA-ABS 

TPHA 

TPI. 



Serological Testing 

 

 Important in diagnosis 

 Isolation of organism very difficult 

 Clinical symptoms not always apparent. 

 



1. Serological methods are usually used to detect  

    syphilis. 

2.  Screening methods are based on detecting serum 

     antibodies to cardiolipin in patients (including  

    VDRL test).  

3. The antibodies result from tissue injury, with  

     autoimmunity developing to self components.  



5.  The VDRL and anti- cardiolipin antibodies tests  

     are however, cheap screening tests.   

4. There are many other diseases that result in  

     anti-cardiolipin antibodies and false positives are  

     common.  

6. A definitive diagnosis is achieved by detecting  

    the presence of "specific" serum antibodies  

    against treponemal antigens.  



7. Antibody tests are more expensive and usually  

     performed (as a definitive diagnosis) on sera  

     previously shown to be positive after first  

    detecting antibodies to cardiolipin. 

 No vaccine exists, but antibiotic therapy  

    (usually penicillin G) is usually highly effective. 

 Rare (in the US) diseases caused by organisms 

    related to T. pallidum are bejel, yaws and pinta. 

 



Reagin Tests 

 Also called Standard Tests for Syphilis (STS). 

 Initially Wassermann- used syphilitic fetal liver 

extracts but today cardiolipin + lecithin+ cholesterol  

are used. 

 Tests become positive with in a week after the 

formation of primary chancres. 

 Most commonly used tests are Veneral Disease 

Research Laboratory (VDRL) and Rapid Plasma 

Reagin (RPR) tests. 

 



VDRL test:  
 Slide flocculation test 

 Slides with 14mm diameter paraffin rings. 

 Serum is inactivated at 56°c- 1/2 hr. 

 0.05ml serum+ a drop of cardiolipin ag using syringe 

delivering 60 drops per ml. 

 Rotation at 180/min -4 mins 

 Clumps - reactive  ; crystals – non-reactive 

 70% +ve  in primary syphilis 

 100%  + ve in secondary syphilis 

 

 



 VDRL- microscopic flocculation test. 

 RPR- due to the addition of carbon particles in 

the antigen – visible reaction is seen. 

 Reported as”  

 Any titer more than 1:4 – Reactive ( R ) 

 Just doubtful- weakly reactive (WR) 

 No clumps at all – non reactive (NR). 

 All the samples that are R and WR are to be sent for 

confirmative tests like the specific tests. 



 



FALSE POSITIVE TESTS 

 Biological false positive (BFP):- any test if 
positive for STS but negative for specific tests 
repeatedly . 

 Acute BFP- seen in any inflammations. 

 Chronic BFP- SLE, Leprosy, Malaria, Infectious 
Mononucleosis, Tropical Pulmonary Eosinophilia. 

 False negative due to- prozone phenomenon. 

 STS become negative with in 12-18 months after 
effective treatment. 



Conditions Associated with False Positive 

Serological Tests for Syphillis 



Effect of 

Treatment for  

Syphillis on Rapid 

Plasma Reagin 

Test Reactivity 



Specific Tests  

 First – Treponema pallidum Immobilization test 
(TPI) 

 These days FTA-ABS (Fluorescent Treponemal 
Antibody – Absorption test) and Treponemal 
pallidum haemagglution test (TPHA). 

 Once antibodies are formed the FTA remains 
positive life long. 

 So these tests have no prognostic value. 

 IgM detection using FTA- for congenital syphilis. 



 Nichole’s strain of T. pallidum is used as 

antigen. 

 False positive in the case of other spirochetal 

diseases. 

 Any of these tests can’t differentiate from the 

other non veneral  treponomatosis. 



Sensitivity & Specificity of   Serologic 

Tests for Syphillis 





 



Analytic Performance         of a 

Diagnostic Test 

ACTUAL 

POSITIVE  

ACTUAL 

NEGATIVE  

    

TOTALS 

TEST 

POSITIVE  

80 

True 

Positives 

25 

False 

Positives 

105 

Test 

Positives 

TEST 

NEGATIVE  

20 

False 

Negatives 

75 

True 

Negatives 

95 

Test 

Negatives 

 

TOTALS  

100 

Actual 

Positives 

100 

Actual 

Negatives 

200 

REVIEW 



Sensitivity = Measure of True Positive Rate (TPR) 
 

  =  No. of True Pos.     =               No. of True Pos.          =      80    =   80% 

     No. of Actual Pos.     No. of (True Pos. + False Neg.)  80+20  Sensitivity 
 

In conditional probability terms,  the probability of a positive test 

given an actual positive sample/patient. 

Specificity = Measure of True Negative Rate (TNR) 
 

  =  No. of True Neg.   =               No. of True Neg.          =    75    =   75% 

     No. of Actual Neg.  No. of (True Neg. + False Pos.)  75+25  Specificity 
 

In conditional probability terms, the probability of a negative test 

given an actual negative sample/patient. 

Analytic Performance         of a 

Diagnostic Test (cont.) 

REVIEW 



Nontreponemal Reagin Tests 
 Non-specific or non-treponemal serological test to 

detect reagin, utilized as screening test only. 
 Reagin is an antibody formed against cardiolipin. 

 Found in sera of patients with syphilis as well as other 
diseases. 

 This type of reagin not to be confused with same word 
originally used to describe IgE. 

 Non treponemal tests become positive 1 to 4 weeks after 
appearance of primary chancre.  

 in secondary stage may have false negative due to 
Prozone, in tertiary 25% are negative, after successful 
treatment will become nonreactive after 1 to 2 years. 



Nontreponemal Reagin Tests 

 VDRL 

 RPR 

 USR-unheated serum reagin test 

 RST-reagin screen test 

 ELISA 

 

 



Venereal Disease Research Laboratory 

- VDRL 
 Flocculation test, antigen consists of very fine particles that 

precipitate out in the presence of reagin. 

 Utilizes an antigen which consists of cardiolipin, cholesterol 
and lecithin. 

 Antigen very technique dependent. 

 Must be made up fresh daily. 

 Serum must be heated to 56 C for 30 minutes to remove 
anti-complementary activity which may cause false positive, 
if serum is not tested within 4 hours must be reheated for 
10 minutes.  

 Calibrated syringe utilized to dispense antigen must deliver 
60 drops/mL +/- 2drops. 

 

 



VDRL 
 Performing the test: 

  0.05 mL of serum added to circle on ceramic slide and spread. 

 Add one calibrated drop of antigen to each circle. 

 Rotate at 180 rpms for 4 minutes. 

 Read microscopically at 100x and grade reaction if positive. 

 Perform titer on positive samples, report out titer. 

 Quality control: 

 Run three levels of control: Non-reactive, weakly reactive and 
reactive. 

 Glass syringe with 18g delivery needle must be checked daily to 
ensure delivery of 60 drops/mL. 

 Rotator rpms must be checked to ensure 180 rpms. 

 Room temperature must be 23-29 C.  

 VDRL used primarily to screen cerebral spinal fluid. 



VDRL 

 Each preparation of antigen suspension should first be examined by 
testing with known positive or negative serum controls.  

 The antigen particles appear as short rod forms at magnification of about 
100x. Aggregation of these particles into large or small clumps is 
interpreted as degrees of positivity  

 Reactive on left, non-reactive on right 



Rapid Plasma Reagin Test - RPR 

 General screening test, can be adapted to 
automation. 

 CANNOT be performed on CSF. 

 Antigen 

 VDRL cardiolipin antigen is modified with choline 
chloride to make it more stable 

 attached to charcoal particles to allow macroscopic 
reading 

 antigen comes prepared and is very stable. 

 Serum or plasma may be used for testing, serum is 
not heated. 

 



RPR 
 Test Procedure: 

 Serum or plasma added to circle on card and spread. 

 One drop of antigen from a needle capable of delivering 60 
drops/mL is added. 

 Rotate at 100 rpms/minute for 8 minutes. 

 Results are read macroscopically. 

 Daily quality control: 

 20 gauge needle checked for delivery of 60 drops/mL 

 Rotator checked for 100 rpms/minute 

 Room temperature must be 23-29 C. 

 Three levels of control must be run and give appropriate results. 

 RPR appears to be more sensitive than the VDRL. 

 



Positive RPR Serologic Test for Syphilis 

 

 Clumping of the carbon particles indicates the person's serum 

contains nonspecific antilipid (reagin) antibodies.  



RPR 

 In the first test, the patient's serum has caused flocculation of the carbon particles; 
indicative of active syphilis.  

 After six months, however, the test is negative.  

 This indicates that the antimicrobial therapy given at the time of the first test has 
been successful.  

 Although the RPR test is a non-specific test, it is an excellent indicator of the 
success of therapy.  

 Neg/Pos controls at top of slide, patient bottom right. 



Unheated Serum Reagin Test - USR 

 Modified VDRL antigen, uses choline 
chloride/EDTA to stabilize antigen. 

 Microscopic flocculation test. 

 Reagent is ready-to-use and no serum heating is 
required.  

 Chelating agents are added to neutralize the 
interference due to complements.  

 Several types of USR tests are available. 

 These tests show a high incidence (8-10%) of false 
negatives due to the prozone phenomenon, for this 
reason its preferable to run the tests at two dilutions. 

 



Reagin Screen Test - RST 
 Modified VDRL antigen with Sudan Black to make 

flocculation reaction macroscopically visible. 

 The sensitivity and specificity of the RST are 

essentially the same as those of the VDRL test. 

 The specimen of serum does not have to be 

inactivated by heat.  

 The RST antigen is ready to use and it is stable for at 

least two years.  

 



Specific Treponemal Tests 

 Performed to confirm a positive non-specific 

reagin test.  

 Treponema Pallidum Immobilization 

 Treponema pallidum hemagglutination 

 Fluorescent treponemal antibody absorption 

test 

 ELISA 



Treponema Pallidum Immobilization 

- TPI 

 An antibody present in the serum of a 

syphilitic patient, in the presence of 

complement, causes the immobilization of 

actively motile Treponema pallidum obtained 

from testes of a rabbit infected with syphilis. 

 Cumbersome and expensive, no longer used 

in US. 



Treponema pallidum 

hemagglutination (TPHA) 

 Adapted to microtechniques (MHA-TP) 

 Tanned sheep RBCs are coated with T. 

pallidum antigen from Nichol’s strain. 

 Agglutination of the RBCs is a positive result. 

 

 



Treponema pallidum Hemagglutination (TPHA) 

 Based on the agglutination of colored gelatin particle carriers 
sensitized with T. pallidum  antigen.  

 Patient sera incubated with sensitized particles in microtiter 
wells and unsensitized gelatin particles in control wells.  

 Patient sera containing specific antibodies will react only with 
the antigen to form a smooth mat of agglutinated particles. 

 A compact button formed by the settling of the non-
agglutinated particles in the microtiter wells containing 
sensitized particles indicates lack of specific antibody in 
patient sera (-).   

 If agglutination is seen with both sensitized and unsensitized 
particles, nonspecific agglutination is indicated.  



Treponema pallidum Hemagglutination 

(TPHA) 

 



Fluorescent Treponemal Antibody 

Absorption Test (FTA-ABS) 

 Diluted, heat inactivated serum added to Reiter’s strain of T. 
pallidum to remove cross reactivity due to other Treponemes. 

 Slides are coated with Nichol’s strain of T. pallidum and add 
absorbed patient serum. 

 Slides are washed, and incubated with antibody bound to a 
fluorescent tag. 

 After washing the slides are examined for fluorescence. 

 Requires experienced personnel to read. 

 Highly sensitive and specific, but time consuming to perform. 

 



FTA-ABS Step 1 

 Teponema pallidum, the known antigen, is fixed to 

a microscope slide.  

 



FTA-ABS – Step 2 

 If there are antibodies against Treponema pallidum 

in the patient's serum, they will bind to the 

spirochete.  

 All other antibodies are washed from the slide.  



FTA-ABS- Step 3 
 Fluorescent anti-human gamma globulin (anti-HGG) is added 

to the well.  

 The anti-HGG will bind with human IgG antibodies bound to 
the Treponema pallidum on the slide.  

 All unbound anti-HGG is washed from the slide.  

 Viewed with a fluorescent microscope, the spirochetes will 
fluoresce  



Positive FTA Test for Syphilis Viewed with a 

Flourescent Microscope 

 



Animation of FTA-ABS 
 http://www.cat.cc.md.us/courses/bio141/labmanua/lab18/ftaan.html 

 Treponema pallidum, the known antigen, is fixed to a 
microscope slide.  

 A against Treponema pallidum in the patient's serum, they 
will bind to the spirochete.  

 All other antibodies are washed from the slide. 

 Fluorescent anti-human gamma globulin (anti-HGG) is added 
to the well.  

 The anti-HGG will with any human IgG antibodies bound to 
the Treponema pallidum on the slide.  

 All unbound anti-HGG is then washed from the slide. 

  When viewed with a flourescent microscope, the spirochetes 
will fluoresce.  

http://www.cat.cc.md.us/courses/bio141/labmanua/lab18/ftaan.html


ELISA 
 Microtitration wells coated with T.pallidum antigens are 

exposed to test specimens which may contain specific 
antibodies.   

 After an incubation period, unbound components in the test 
sample are washed away.   

 Specifically-bound IgG reacts with an anti-human IgG 
antibody bound with horseradish peroxidase during a second 
incubation period.   

 Following a second wash cycle, specifically-bound enzyme 
conjugate is detected by reaction with hydrogen peroxide and 
the chromogen.   

 The color reaction is measured spectrophotometrically to 
indicate the presence or absence of IgG treponemal 
antibodies.  



Comparison of Syphilis Tests 



Positive Qualitative Serologic Test for 

Infectious Mononucleosis 

 

 Clumping of the red bloods cells indicates the 

person's serum contains heterophile antibodies.  



Enzyme Immunoassay (EIA or ELISA) for 

HIV Antibodies 

 

 Step 1 - Known HIV antigens are adsorbed to test well.  



Enzyme Immunoassay for HIV Antibodies 

 Step 2 - The patient's serum is added.  

 If the serum contains antibodies against the known HIV 

antigens, they will bind to those antigens.  

 All other antibodies are then washed from the well.  



Enzyme Immunoassay for HIV Antibodies 
 Step 3 - Enzyme-linked anti-human gamma globulin (anti-

HGG) is added to the well.  

 The anti-HGG will with any human IgG antibodies bound to 

the adsorbed HIV antigens.  

 All unbound anti-HGG is then washed from the well.  



Enzyme Immunoassay for HIV Antibodies 

 The substrate for the enzyme attached to the anti-HGG is added to the well.  

 The enzyme substrate reaction produces a visible color change which can be 
measured with a spectrophotometer.  

 This shows that the patient's serum must have contained antibodies against the 
known HIV antigens.  

 If there were no antibodies present then there would be no enzyme-linked anti-
HGG in the well and no color-producing enzyme-substrate reaction.  



Animation of Immunoassay 
 http://www.cat.cc.md.us/courses/bio141/labmanua/lab18/eiaan.html 

 Known HIV antigens are adsorbed to test well.  

 The patient's serum is added.  

 If the serum contains antibodies against the known HIV antigens, they will bind to those 
antigens.  

 All other antibodies are then washed from the well.  

 Enzyme-linked anti-human gamma globulin (anti-HGG) is added to the well.  

 The anti-HGG will with any human IgG antibodies bound to the adsorbed HIV antigens.  

 All unbound anti-HGG is then washed from the well. 

  The substrate for the enzyme attached to the anti-HGG is added to the well.  

 The enzyme substrate reaction produces a visible color change which can be measured with 
a spectrophotometer.  

 This shows that the patient's serum must have contained antibodies against the known HIV 
antigens.  

 If there were no antibodies present then there would be no enzyme-linked anti-HGG in the 
well and no color-producing enzyme-substrate reaction.  
 

http://www.cat.cc.md.us/courses/bio141/labmanua/lab18/eiaan.html


HIV Serology 

 If the initial EIA is reactive it is 

automatically repeated to reduce the 

possibility that technical laboratory error 

caused the reactive result.  

 If the EIA is still reactive, it is then 

confirmed by the Western blot test.  



Western Blot Test for HIV Antibodies 

 

Step 1 

Different known HIV antigens 

are separated on a strip.  

 



Western Blot Test for HIV Antibodies 

 Section of the strip with known HIV antigen gp120  



Western Blot Test for HIV Antibodies 

 Step 3  

 The patient's serum is added.  

 If the serum contains antibodies against any of the known HIV antigens, 
they will bind to those antigens on the strip.  

 All other antibodies are then washed from the strip.  



Western Blot Test for HIV Antibodies 
 Step 4 - Enzyme-linked anti-human gamma globulin (anti-

HGG) is added to the well.  

 The anti-HGG will with any human IgG antibodies bound to 
the adsorbed HIV antigens.  

 All unbound anti-HGG is then washed from the strip.  



Western Blot Test for HIV Antibodies 
 Step 5 -The substrate for the enzyme attached to the anti-HGG is added to the 

strip.  

 The enzyme substrate reaction produces a visible color change indicating that 
patient's serum must have contained antibodies against the known HIV antigens 
on the strip where the reaction took place.  

 If there were no antibodies present then there would be no enzyme-linked anti-
HGG in the well and no color-producing enzyme-substrate reaction.  



Western Blot Test for HIV Antibodies 

 

 


