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Tissue Distribution of Treponema pallidum in Primary and Secondary Syphilis: An Ultrastructural Study
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Background

In recent years, an increase in the prevalence of syphilis has been observed. Identification of the :t‘,_'“ ";.-“.'“ ¢ ST _ '. oy ;: “ y e L'f.l:,; L y L od #
causative organism is nowadays more efficient with the advent of highly specific and sensitive LA O STt dand TN oS T R TR e ;:;#‘::1 “ . A e A > B 1
antibodies. There are limited reports on the ultrastructure of skin lesions caused by Treponema et L SR e B At SR SRS 1 L e -+ e '
pallidum. The aim of the present study has been to investigate the tissue distribution of the s v eee palay T Al e ;S sl L AR *E,“' 1 "i" L0 0 T RN L
microorganisms in both the primary cutaneous infection and the secondary lesions. BN '*l:" ."'-“;;““_ Al { R a2 ahas 7 lvfh s & P et (A3 g g, v
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One case each of primary syphilitic chancre and secondary syphilis were included in the initial 'S T?ﬁ!:; > -‘ ST W - ﬁ.x OV St  YOE
study. Subsequently, two additional cases of chancre have been added. Paraffin sections of all ’,"\"-_,:?, :-_".;_5.-'_3: _“:g?'f-l ot Yo ol AR AN R ) !
cases were stained with prediluted anti-Treponema pallidum antibody (BioCare Medical, Concord, A ST 'f-‘}i:;:::;-g‘:-f_-g_; o A L b 5 e g g A RO R < s o HggTR e S T
CA). Tissue for electron microscopy was retrieved from the paraffin bloc with a tissue microarray **';i;—;,.:.-;ﬁg‘ﬁz ' ; .o ey ) o _ ‘ SR, L TN - » trasens Py -';e‘ v »‘;; Y e “:,‘
needle (1mm). The samples were deparaffinized, fixed in osmium tetroxide and embedded in LS M R A AT b . ] o el T RIS o R RN SR, e
epoxy resin. Thin sections were examined under a Philips CM100 electron microscope. Figure 1. Chancre: epidermal ulceration and necrosis with acute inflammation. Figure 2. Chancre: anti-Treponema pallidum staining shows treponemes Figure 3. Chancre: capillary with multiple spirochetes attached to the membrane

Prominent dermal mixed inflammatory infiltrate and vascular proliferation. predominantly arranged around blood vessels. surfaces of endothelial cells and pericytes, apparently entering their cytoplasm.
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By light microscopy both lesions showed characteristic features: more prominent epidermal
abnormalities, consisting mostly of ulceration and degeneration in the primary chancre, and a
more diffuse, perivascular inflammatory infiltrate in the secondary lesion. Electron microscopy
showed paradoxical results. Thus, in the chancre lesions spirochetes were located more often
in the blood vessel walls and dermal tissue than in the epidermis. In secondary syphilis, they
were more abundant between epidermal keratinocytes, although some could also be found in
the vessel walls, amidst pericytes and endothelial cells. In all cases, they adjusted themselves
to the intercellular spaces between adjacent cells. A remarkable feature was an electronlucid
space around the microorganisms that allowed to identify them more easily. This could be due
to a retraction artifact or represent an indirect sign of the existence of surface mucopolysaccharides.
No definitive morphologic evidence of the completely intracellular location of the microorganisms
was found. However, in keratinocytes and other cells many images of deep cytoplasmic invaginations
that seemed to engulf the spirochetes were observed. Immunohistochemistry showed the same : - =L - N
tissue distribution of spirochetes found by electron microscopy, revealing abundant perivascular Figure 4. Chancre: view of dermal infiltrate with microorganisms located Figure 5. Chancre: detail of two spirochetes. Note the distinctive long, curved Figure 6. Chancre: many spirochetes forming a dermal cluster.
treponema clusters in the chancre lesions, and obvious intraepidermal microorganisms in the between two plasma cells. morphology and an electronlucid space surrounding the microorganisms.

secondary lesion.
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Ultrastructural and immunohistochemical examination of primary and secondary syphilis '1-::'.'1.:';\:
lesions shows a paradoxical distribution of the causative microorganisms, as they tend r‘f:,‘ ey
to be more abundant in the blood vessels of primary chancre and in the epidermis of (¢ ,:‘:.'1
secondary lesions. A possible explanation for this pattern could be that in primary y ";‘.'
infection treponemes invading through the epidermis tend to concentrate around blood NaTitiN
vessels, whereas in secondary syphilis they circulate along the bloodstream, cross the > ‘ J _"r f:
vessel walls and seem to be attracted to the epidermis. The close relationship with Py AN G & ‘Ky & | -
pericytes and epithelial cells suggests that pathogenic mechanisms similar to intestinal " o) '5.,1 ,h-q?.‘ B LA '-,3,:'{:,';} A 3 \ _ 1 S it o o }‘;‘;;
spirochetosis may be involved in luetic lesions. :1"','.'1'!;;1“". PLR, b 4173, B f“i,:.": 3 ot Nl '&. & v, e ol R TOLT iy SN e
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Figure 7. Secondary syphilis: epidermal acanthosis and marked dermal Figure 8. Secondary syphilis: immunohistochemical staining shows Figure 9. Secondary syphilis: intraepidermal blister containing many free

Refe rences chronic inflammatory infiltrate, focally eroding the dermo-epidermal junction. treponemes located predominantly but not exclusively within the epidermis. spirochetes.
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