Marie Kroun. MD

Lyme borreliosis

- a historic review and perspective -

or
The pre-Lyme history of Lyme borreliosis in
Europe:
important observations, knowledge and
thoughts about an etiologic factor .

Marie Kroun, MD
Denmark

kroun@ulmar.dk
http://LymeRICK.net

The puzzle of
Borreliosis, AKA Lyme disease
TICK EM LABC ACA
Spirochete Granule Cyst L-form
Borrelia burgdorfen sensu lato
Multi-systern symptoms
Positive effect of antibiotic treatment

Relapse after antibiotic treatment

Antiquity of Borrelia burgdorferi
DNA in’saved ticks and skin of mice

1884 Europe:
Lancet 1995 Nov 18; 346(8986): 1367. Antiquity of the Lyme-disease
spirochaete in Europe [letter]. Matuschka et al.
In 1884-88 Ixodes ficks attached to a fox are collected and preserved in
Austria. Two of them are later found to be infected with B. burgdorferi.

1894 USA:
JInfect Dis 1994 Oct; 170(4): 1027-32. Detection of Borrelia burgdorferi
DNA in museum specimens of Peromyscus leucopus. Marshall et al
In 1894 a researcher from a Massachusetts museum collects and
preserves white-footed mice. DNA from B. burgdorferi (ospA) was later
detected in ear skin samples from 2 mice from Dennis, Massachusetts.

EM
tick saliva contain a thermolabile inflammatory agent

1936 Dermatol Wochenschr 1936;102:125-131. [Zur Atiologie des Erythema
chronicum migrans] Askani presents two cases of EM. He review the
literature on tick studies, lots of references
From observations made on inoculation of tick-saliva, it seems that tick
saliva contain a thermolabile inflammatory agent (toxin?).

He also mentions several - already at that time - known tick-transmitted
infections:
1 iril Me hen = Febris (8. duttoni) - Or

2. Européiische rekurrens (S. Obermeieri) - Omithodorus moubata

3. Spirillose der Rinder und Pferde - Boophilus decoloratus

4. Spirillose der Génse und Hiihner - Argas miniatus

5. Texasfieber (viellicht dentisch it 3) - Boophilus annulatus

6. Texasfleber mit Blutharn (hemoglobinuria) - Boophilus annulatus und Boophilus

tus

Rinder (6 und 7 sind - brodes
ricinus

8. Ostafrikanisches Kiistenfieber - Nur das Rind und nur durch ixodes infizierbar
s in Ruménien) -

10. Hydrémie in halien (maligne Gelbsucht der Hunde) - fxodes ricinus

1 h der Menschen in (Regendanz) -

1 fieb
Rhipicephalus sanguineus

Acrodermatitis Chronica Atrophicans
(ACA)

1883 Arch Dermatol Syph 1883; 10:553-556. [Ein Fall von diffuser
idiopatischer Haut-Atrophie].

Buchwald describes the atrohic stage of ACA (apparently the first
description ever?)

1902 Arch Dermatol Syph 1902; 61:57-76 + 255-300. [Uber acrodermatitis
chronica atrophicans].
On the basis of 12 of their own and 14 other cases published by others,
including a thorough review of literature and evaluation of the histologic
changes in different stages, Herxheimer and Hartmann proposes a new
name "Acrodermatitis Chronica Atrophicans” (ACA) for a skin condition
that is characterized by:
 itusually starts peripherally on the extremities (acro-)
it starts with an inflammatory stage (dermatiis)
ithas a year-iong course (chronica)
th nd like "zerkitertes " (atrophicans)
other important observations noted by these authors was:
A prominent blue-red discolouring is another hallmark.
Notan inherited condition. No obvious etiology found, although the authors
mention that from the disease progression, it could be an infection, they
‘could not find any evidence of this on microscopy. No beneficial effect of
any known therapy incl. Arsenicals.
Al stages of the disease may be represented in the same patient n different skin
areas. There may be dysestesia (burning or cold), but tis rarely accompagnied by
other symptoms, and only a few patients displayed possible systemic
manifestations.
No previous Erythema migrans, and no previous tick

seee

or insect-stings noted

History of 'Lyme disease' in Europe

ACA expanded:

tumorlike infiltrations and joint symptoms

1910 Arch Dermatol Syph 1910; 105:145-168. [Uber strangformige
bei ronica

Schmidt expands the description of ACA to include tumor-iike string-formed
mononuclear infilrations with some fibrosis in 2 ACA cases and doing an
extensive review of the literature, comparing the histologic changes
described withn their own findings:
“In der Ku ir ein Infitrat, dessen Elemer in dichten
Nestern, til regell net sind. Das au Keineren
und grésseren Lymphocyten, ferner aus Spindelzellen, Mastzellen und ausserst
sparlchen Plasmazelien. Die Kerne der Lymphozylen sind vorwiegend rund, an
verschiedenen Stellen etwas ausgezogen, bimformig.” ... "Mitosen konnten vereinzelt
beobachtet werden.”

1921 Arch Dermatol Syph 1921; 134:478-487. [Zur Kenntnis der acrodermatitis
chronica atrophicans]. Jessner reports a case story where the disease
began with a pain in her left elbow, so painful that it made her unable to work,
about half a year before typical ACA infiltrations in the same arm developed
This is apparently the first noted clear association of arthritis/arthralgia with
ACA - although a patient described by Herxheimer et al in 1902 (case XI)
was descibed to have pain in her feet before ACA, itis not clear whether the
pain was located in the joints 2:

"Vor 2 Jahren zeigte sich die Hautaffection am rechten Arm. Schon vor Ausbruch der
Hautkrankheit habe sie haiifig Schmerzen in den Fiissen nach dem Gehen empfunden,
auch seien diesselben hailfig angeschwollen gewesen.”
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ACA expanded:
sensory disturbances, lymphocytomas, heart
problems

1924 Dermatol Wochenschr 1924;79:1169-1177. [Bericht iiber 66 Falle von
ronica Jessner and L (.
1174) describe arthritis and sensory disturbances:
Arthritische Verénderungen
Wennglichatisch Verandsrungen im Sinnedar At dfarmans b deren
Mernschen rcht grade sl s, mceen i doch hervorben, dass i s bo
unseren Pat 24 hesig gounden haber, i der AkTodem. glegen ware 11 . Wi
Sanen o 561 Pal s donen 2 ers 3 Jahre altwaren, E& nendts ih u e oder
werigr hochoracdige Verdicurgen, hochrgo Kanfguaton dr batfardan Golorks;in
2 Fllen waren di rod bei
e e s i deermans ot bie S dos nken Handgelenks, bei
einer anderen nur des linken schultergelenks. Nur in einem der Falle war der
dessen

verandert”

Beschwerden und Sensibilitatsstorungen

"Von Beschwerden, die bei de( Akmderm becbachtet wurden, seien enwal m
uchen,Rauthas- G, Hize- und Schwichope, Brennan, Sachen
Schmerzen. Von unseren Patinton Kagten 22 (3] Uber derarige oder hnliche, e
oder wemgev {asigo Sensatonan. Dagegen konnlen wir Strurgen dor Sensbat ur
mal nachwe

1929 Dermatol :293-301. [Uber miliare
Haut]. Mulzer and Keining describe a case with ACA development over 20
years, later she develop multiple small lymphocytomas without follicles. The
patient also had heart problems, short breath on exercise, dizziness and
rheumatic problems that had increased over the last years.

ACA expande

preceded by rash (EM ?), compare hlstology with lues

1925 Arch Dermatol Syph 1925;149:142-175. [Uber Dermatitis atrophicans und
inre pseudo-skieradematischen Formen] Ehrmann and Falkstein descibe
more stories and microscoy ianges in several cases of ACA. A very ilusirative case
e wos soen sorltmes booen 19051624, g anich tmo the
development of althe typical ACA skin changes in diferent areas of the skin: Most

g st remak g anha ptnt: 7 AL . er 22 v
2uerst ein roter Fleck (EM?) am rechten Unterschenkel mit Jucken, 1 Jahr s
Schmerzen im linken Oberschenkel, nach weiterem Jahr Anscwellung und Rolung beider
Untrschenkel it ucken- Anechsend Bssar o omevt Schwolurg

for
similarities with lues (syphils)

Toin

na
=7 Es blebe nun
g 6 uns durchdo

iz, wis ot cor 5

“Mithin habon wir flgendo Wege des Virus hstologish nachgowioson:
1

Formen aueh pervends.

Swangfomigen Fomen.

(Fbrombadung).

autzfassen

ACA treatment

penicillin works

1946 Nord Med 1946;32:2783. [ vid dermatits atroph
Herxheimer] Nanna Svarts describes very positive effect of penicillin on 2
patients with ACA and elevated ESR, the reason for trying antibiotic
treatment, plus in a pt. with uncharacteristic chronic dermatitis.

Translation from Swedish of the authors last remarks:

*The effect of penicillin in f several duration [5-6.
ylis remarkable. The explanation for the good effect must be that an ongoing infection is
cause of the dermatits. This relationship is of great theoretic as well as practical

importance
1949 Acta Derm Venereol Suppl (S(Dckhi 1949,29:572-621 The penicillin
treatment of ). Thyresson

reports on good effect of pemmHm trogtment or 1014 days of 57 pafionts
with ACA; 10 cases had a duration over 20 years; 3 patients were WR
positive. 7 were cured, 28 improved and 5 showed slight improvement, best
results were obtained in cases of shorter duration but even cases doomed
incrurable i in ate atrophy stage mproved; two cases became
pite 1020 years history: and nodules

d sensor and pain improved
continued over months after treatment, but a few patients were retreated
due to recurrence, this resulting in a further marked improvement

"Hence it would be expedient in certain cases to repeat the penicilln treatment”,....
fhasbeen poned au i th oreganthatan clevaled sdmentaon o s uie
commonin , and that rate, though
falling, in most cases, in connection

i penicilin treatment, pevathless doss ol
usualy reach normalvalues after reamen. Thi ac implies that penicilin in
these cases is not capable of definitively checking the infe s”

ACA expanded
treatment eliciting Jarisch-Herxheimer reaction,
bone marrow inflammation

1951 Hautarzt 1951:2:6-14. [Die Behandiung der Akrodermatits chronica
attophicans Herxheimer mit penclin]. GOtz & Ludwlg descb 16 cases of
ted with penicillin.
et n iochossseldony, rgoes o e e f s s e o8
sympainyc aciity of pencln. Case 10 experionce fver i feciors
ot

1952 Arch Dermaol Syph 952:195:104-170, [Sermalmarunde nd frre
h

bei chronica
aropticans. Hauser doscribes tammatrs cranges s bont o o 25
ACA patient
“Eio v oter
entwder uin iner dfusen Duvchsexmng dos Narkos odo I ordorier AnhauAg Korian i bt 13
Hierund dort nden
Tl e
et ?

ko nu ooing 9 (400 5.15.17 i corarston

Stundo) neber Vermoryung ymphoider

oder plasmazelluler Relikulumzellen im Knochenmark au.
1955 Arch Dermatol Syph 1955 199:350-393. [Zur Kenntnis der akrodermatitis
chronica

user Em
chvonic infammatory changes in nq\ona\ b nodes and n e bon martow erum gl crarges
it s

st ACA may b all 2008 g cHren blow 10 yors o,k s S0 -
5in dacade ofife. He also notes
findings

e netos e osdoncy
of mostpatients. ows the

ps). He notes ihe (periclin, auraomycin,

points

ACA statistics

- review of 840 cases

1955 Arch Kiin Exp Dermatol 1959;208:516-527. [Beitrag zur Symptomatologie
der akrodermalits chronica atrophicans (Pick-Herxheimer)). Donnerman et
Helte review 840 proviously published and own cases of ACA and doos

ibution, and rates the
irerent changes and of fibroid nodules, dermat
macular atrophy (anetodermie) and ulcerations and they conclude that the
co-occurence of dermatosclerosis and ulceration is significant, while fibroid
nodules and ulceration does not occur together.
The age-distribution of the erythematous changes follows a bell-formed
normal distribution curve with its center about 35 years of age, while the
patients with fibrinoid nodules lies 5 years later. The type of changes also
depends on the skin localisation, fibroid nodules occor more often on the
arms, while dermatosclerosis on the legs.

History of 'Lyme disease' in Europe

Eryth hroni i
rythema (t(:Emrg}:chim) migrans

1910 Arch Dermatol Syph 1910; 101:404. Afzelius A. Sitzung vom 28. Oktober
1909: "Afzelius erwahnt ein von lxodes reduvius wahrscheinlich
hervorgerufenes Erythema migrans bei einer alteren Frau (the first case
described, seen in 1908)"

1910 Arch Dermatol Syph 1910; 105:423-430. [Erythema annulare, entstanden
durch Insektenstiche] Balban describos 3 casesofaysepolod Roserbact o

ke skin chan at the site of an insect-sting, in
case one there wes visble stingmark, and case 2 & 3 told about the sting. Size of rash up
e

1913 An:h Dermato Syph (Berl) 1913; 118: 349-55. (Uber cine seton
Erythemform (Erythema Chronicum Migrans)). Lipsehitz describes a long-
lasting rash that he names erythema chronica migrans. He ciaims to be the first but was
ot

1920 Acta Dermatol Venereol (Stockh) 1920; 1:422-427. Strandberg describe
ECM plus lymphocytoma (a migratg erythera on the chest, probably caused by a ik e
Where  biue e sin tumor also madie of the eryterra at the
under LABC)

1921 Acta Dermatol Venereol 1921; 2:120-25. Erythema chronicum migrans.
Afzelius describe the characteristics of ECM:

“Das Kinische migrans st sohr D

Penphari,dacaeh dass e Rindersneb sl 53 rmaveton.roton i . dr sich

Hautfarbe, Ton anrirs. ing, noch
et neereans o do g
Jcrtpromrent Ko oder s rbadete okt Sy, J utrdf g argr
forschveite, umso bis or
meletons nach einigen Monaten. Gang verschindt Ee\ irero On sl ot sins s Fr b
2 el dos Ring
or dos on ein paar Wochen
i 2 e e daror
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EM expanded:
multiple EMs, meningitis and encephalitis,
hallucination

1923 Arch Dermatol Syph 1923;143:365-374. [Weitere Beitrag zur Kenntis des
erythema chronica migrans]. Lipschiitz describe a case with more than one
ECM, the rings floating together (picture). Review the literature and discuss

possible etiology:
"Vielleicht handelt es sich um eine spezifische, durch den Stich eines
Holzbock (tick) vermittelte und in weiteren

ware daher der mikroskopisch- bak(eno\ug\schen Er'orschung des
D bzw. des Holzhod!

schenken, nachdem auch bei anderen ungleich w\chngeren \nfekl\uns-
krankheiten die Bedeutung der durch Insektenstiche vermittelten
Keimiibertragungen demonstriert worden ist (z. B. Rikettsien bei Fleckfieber
usw)’

1930 Acta Dermatol Venereol (Stockh) 1930;11:315-321. Erythema chronicum
migrans Afzelii. Hellerstrom describe a patient with typical ECM (actually
two 'melting’ together), which later develop chronic lymphocytic meningitis
and encephalitis, with periodically relapsing hallucinations and
disorientation
This is apparently the first time psychiatric manifestations of the disease is
noted, but it is not the first time that ECM and meningitis occur together.
Hellerstom obviously had not read Garin and Bujadoux 1922, Paralysie par
les ticques, when he wrote: "Nach der Literatur zu urteilen ist eine
chronische Meningitis zusammen mit einem Erythema chronicum migrans
friiher nicht beobachtet worden”

EM expanded

meningo-encephalitis, paresis, radicular pain

1922 J Med Lyon 1922,71:765-767. [Paralysie par les Tiques]. Garin and

Bujadoux reports a case of an extremely painful meningo-radiculitis that developed 3

weeks after a known (ickbite (1. hexagonus) on his left buttock, which was folowed by an

eriaging ash at e s of b, accompagried by imaciaing pinn R ki arn
and later beit-formed lower thoracic pain and also irradiating pain in the right

rending dow 1 he elocw. Aer SUerig very much fom s panulconion o 2

/2 month the patient developed paresis of his right deltoid musci

atrophied. Then sign of meningitis developed: positive Kernig and sign of inflammation in

cbro-spinal flid (meningits), with incread albumin and 75 WBCs. No microbes were
visile in CSF
Wasserman reation was slihtly positive, but the patient had no sign of syphis. Most
remarkable was also the very positive effect of treatment with novarsenobenzol
arsenio) tha quikl efieved most of the patient pain The authors ole hat Ihe

in other like
Mountain Spotted fever and velapsmg er ), and disouss a posaiie atlogy being an
infective agent and they report some very interesting observations made by HAWDEN, in
Columbia.

1941 though he did not tickbit
erylema migrans i i ptens, h descibs thoroughy what wo today recogrize a3
the typical

‘theumatism / allergy’

1947 Nord. Med. 35:1754-2, 1947. Polyradiculits efter Skovlaatbid. Dalsgaard-
Nielsen & Kierkegaard describe a woman age 35, who developed - 3 weeks after a

tickbite - ECM, and leucocytic meningitis with a benign course, and radicular pain. The
meningitis commenced after 11 weeks and was initially accompagried by a slight rise in
temperature.

1948 nca ogi Spirochetes
Lennhoft i type of pathogen in

Sever sk e ks EM. bl ot o, 00 e e Tty o arsuccoso
reproducing s stain and findings.

EM with meningitis
arguments for a spirochefal infection

1950 Southern Medical Journal 1950;43:330-334. Erythema chronicum migrans
Afzelius with meningitis. At a meeting in Cincinatti Nov. 14-17, 1949
Hellerstrm discuss the etiology and pathogenesis of erythema chronicum
migrans Afzelius with meningitis (own case and review).
“ineprosent o el ncinod towards ntorpreinerythema migras, i or wiout
menigis, o duoanfeiv ogen 4 siochte?)wihalrgzng and Iz
ehavou, i orgariam bing aramited by ks . possiy other nsecte-
o 9

out:
1

wihile ths or similar

2
effectis notproduced on other occasions.
3. Considering the farge number of e he
bite.

4.Incases more. there sites of the
ihematous circles aways stricly correspond to the positon o th tck bie or bies.

5. Rogional lymphogiandular enlargemant has occasionaly been noted.

5

beaviour
(Hellrstrom, Dalsgaard-Nielsen and Kirkegaard).
7.Ina proportin of nstances, monocytic or dicut
and, ymploms (Hollerstrom, 3 +Nelsen.
Kirkegaard, et i)

neve Lonnioff)
s “iodobismior
temporary L € ot
10 i Holstom, Lecansky). butnot o
sulfonamices.
it meringits
mid in character
12.he
extracts Holstrom)

ot possible inthe po
and he Wassermann tost was negative; ) o aniibodies such as occur in cases of various vitus diseases.
st

de)the

Pegative with blood serum (Hellerstrom).

EM treatment
bismuth, neoarsphenamin, mapharside
and penicillin works

1951 Acta Derm Venereol Suppl (Stockh) 1951:31:235-243. Successful
treatment of erythema migrans Afzelius. Hollstrém. An account s given of
sixteen cases of erythema chronicum migrans Afzelius treated with bisrh
necarsphenamine, mapharside, and penicliin, either separate of in various combinations.
In 14 cases (two patients defaulted) the therapeutical action upon the erythema was
unmistakable and sometimes very rapid. If the dosage was insufficient, or if there were

long intervals between the injections, the erythema was apt to pale down only partly or
Gisappear tamporey Pricl appeared somewhat upercr o he ter drugs used,
entailing a ina case with frank . Th actloay s
discussed of the condition, special attention being given

drawnfam e good herapautica resuls,

“An efcacious method o nor was i

mild discorort,Since, however.
inema igrans has boen shown n a proporton o instances (o nvolve the central and peripheral
nervous system (Hollrstrom, 1930; Bode, 1933, Bing, 1945; Golberg-Hansen, 1945; Sakd, 1946,
Dalsgaard-Nelsen and Kierkegaard, 1947; Locansky, 1945), at the present moment the question of
On the other hand. the
or propor

instances ik bt
Using the nnhoff has. organisms
rosembling spirochaetos In biopsy specimens taken from the erythematous lesions. With a view o

Hosptal
erythema chronicum migrans.”

wiheryima mgans. . “The nerapeutcal rsuls achoved wih poncin acte vt eyera
ricular the bismuth

butthe

presence of spitochaetes n ks, fender probab that a spirochaete is the nfective agert.

EM treatment
penicillin

1958 Acta Dermatol Venereol (Stockh) 1958;38:285-289. Penicillin treatment of

erythema chronicum migrans Afzelius. Hollstrém reviews 77 of his own cases of

EN-patients, seen in the years 1948-1957, 62 were women (80.5%) and 15 men, with

ECM who was treated with penicilin. Relapses occurred if given too low doses (under
600000 U in 3%). Average age was 43 years. Preceding tick-bite was observed b
27.3%, other insects stings: 11.7%. Erythema occurred between 14 days and 4 months
S the biteleing. and leapprared wiin two weeks e begin ofeatment i1 89.2 5.
There was considerable variation in incidence over the years, from zero cases in the very
warm and dry summer of 1955, up to 30 cases the following year. Everything - especially
the beneficial effect of penicilln - points to an infectious etiology, but hs transfer-
experiments to healthy subjects are unsuccesful,

it doveloprent

Priorto

The whole
affected,Immunity was genarall thought o eist. As EM i rapicy cured by penicilln. yhe formaton of
iterrupted,

fover s thus may
my material The who

pericln n 1857 Ao at hat time
unts pericilinproduced cure witin 1 week

962 Syph 1962:89:247-260. [L'erythema chronicum migrans]. Dégos,
Tourraine et Aroute report 6 of 7 patients with typical ECM reacting positive
on Girouds microagglutinations-test for rickettsia, either two received no
treatment, one was treated with local steroid alone, others with local steroid in

ramycin of rovamycin: 1 p due to relapse

ofskin change, two other patiets were seen again about a year later due o fever, but
was not retreated with antibiotics.
This may be the first report of possible ct
transmitted by ticks?

infection with rickettsial agents also

Multiple ECMs

caused by mosquitobite

1966 Acta Derm Venereol (Stockh) 1966; 46:473-476. Erythema chronicum
migrans (Afzelli) associated with mosquito bite. Hard unsucces in
demonstrating spirochetes ala Lennholff and not being able to transfer the disease via
ticks fed on EM. Reports a female case, with latent syphilis, who was never exposed (o
ticks,sinc sh v way northof e iclcorderin Swede, who dovelopod e
ECM afr in 1959, n 600.

0 1961 she i ho same
mslory ‘and lesions as before, 600,000 units peniciln or four days. Same story again in
1962 seen by the author who ook picture of multiple EMs of varying size; typical ECM
histology.

e vaale erature contins o epce of a case with 50 many lsionson 5o many

History of 'Lyme disease' in Europe

07/05/2008



Marie Kroun. MD

EM and arthritis in USA

1970 Arch Dermatol 1970 Jul;102(1):104-5. Erythema chromcum m\grans

Scrimenti, professor in
Medical College of Wisconsin, and an expert on LD skin mrecuon reports the first

instance of an EM rash known to be acquired in the Urited States. The patient was a
physician who had been grouse hunting in Wisconsin and had removed small, engorged
ticks from his body. I his report, Scrimenti describes the accompanying neurclogic and
arthritic symptoms and discusses the use of penicillin as treatment.
(source: Karen V. Forschner: Everything You Need To Know About Lyme disease)

1976 JAMA 1976 Aug 16;236(7):859-60, 236(21): 2392. Erythema chronicum
migrans in the United States. Mast et Burrows describe 4 (+6
erythema chronicum migrans occurred within a one-month p
Connecticut. The syndrome may include advancing erythematous rash stemming from an
apparent insect bite, hyperesthesias, myalgias, malaise, fever, lymphadenopathy, and,
rarely, meningits. Treatment with penicilin, the tetracyciine, or, in our experience,
erythromycin usually resuls in prompt resolution.

Two o the ltter & both RF posive,
, myalga and mal
ginning the “The other loss
e rersolved over expectant
Shatnaton 1 We ctiue -
Ponbacteral, The arhits

appears as a delayed
In a comment to above article (on the same page), Hazard, Leland and Mathewson
reports two more cases of ECM with myalgia, diagnosed in Hyannis, who later were
reported to have developed arthits.

1977 Arthritis Rheum 1977 Jan-Feb; 20(1): 7-17. Lyme arthritis: an epidemic of
oligoarticular arthritis in children and adults in three connecticut
teere AC et al. ancp s

1972 o date but 16 patints
Pave had none. A median of 4 wesks (range: 1-24) bfore the onse of artits, 13 patints (25%) roted an
. annular fesion .. Neiher

s ivits, “Lyme arthritis"
is thought to be a previously clinical entity, the of
which suggests transmission by an arthropod vector.

Meningo-radiculitis (Bannwarth)
rheumatic / allergic reaction
to latent or reactivated infection ?

1941 Arch Psychiat Nervenkr 1941;113:284-376. [Chronische lymphocytére

meningitis, lyneuri

describes- n a 52 pages long essay - 15 paliets who sudderly developed signsof

f meningits at
any time - had from a few to over 3000 white celsinthei spinal fluid persistng over
many months, and usually also increased spinal protein. ESR normal or only slightly
increased status oiher normal nomal or
Wi ture and in these cases

ey hat nos S o treamarint beore . Symploms ar fen warderg wasng ard
waning Paretasos tabbing,
pains. None had signs s Ton had roraugh
allbutone slvepmml iiccted were negatie
tha

be a "rheumatic | "
revious infection. Although he d tlink
tickbite or rashes, s arcle s a mus road: a fow citaions:

ool
Grundiage 3
noch am meisten Annlichkeit haben.

" Leiden auch

meistens i L. ber auch er kann

grindiichen Untorsuchung fast immor gefundon werden”
Es Ist welter wesentich, dass dor BogrifRhoumatismus” durchaus icht an oine Milerzankung der

E ws” it et wie
auch in anderer Boziohung gewisse Ubereinstimmungen mit dor Syphilis und der Tuberkulose
Krankhot
noigen. Mag oftak
imporieren,
bios oin Aufamimar ot ciorischer Vorgings augrunde ot Do wissen um den chronisch
Vortauf des.
Erkonntnissen hoch akuten, einen
Vei).

Muskein, Geféssen,
Eingoweiden, oder am Nervensystem usw. sind, ahnich wie bei der Syphilis und Tuberkulose,
Verhaliisse wir houte

Lymph-Adenosis Benigna Cutis & ABC)
central follicle, histologic similarity to
effect of penicillin

1911 Frankf Z Pathol 1911:6:352-359. [Zur Frage der Follikel und
Keimzentrenbildung in der Haut). Burckhardt describe the histology of a
lymphocytoma with a central paler follicle, located in an area of a raspberry-
red skin tumor of a few weeks duration. Outside the follicle, the histology is
like described above, and the author concludes that itis a local chronic

not a general nora disease.

1920 Acta Dermatol Venereol (Stockh) 1920; 1:422-427. Strandberg describes
ad-year old girl with an unusual form of slowly migrating erythema on the
chest, probably caused by a tick bite, where a blue-red skin tumor also
developed in the middle of the erythema at the nipple; the tumor was not
examined histologically, but it was most probably a lymphocytoma, and this
the first time a lymphocytoma s being associated with tick bite.

1921 Arch Dermatol Syph 1921;130:425-435. [Uber gutartige lymphocytéire
Neubildungen der Scrotalhaut des Kindes] Kaufmann-Wolf M describe 2
boys - age 4 and 10 - display several up to 5 mm tumors in scrotal skin, that
on histologic examination is lymphadenomas with central follicles. (Pictures
of scrotum, microphotograph of follicles).

1950 Dermatologica 1950;100:270-273. [Die penicillinbehandiung der
Lymphocytome] Bianchi describe 6 cases of typical lymphocytoma
(Lymphadenosis cutis benigna), who were treated with daily injections of
penicillin of 300,000 to 600,000 units, and thereby cured. This fact argues in
favour of an infectious aetiology of this disease.

The trial penicillin Ihevapy was based on the histologic similarities between the
and LABC = filtration - and
after penicillin had showsd good effect on ACA.

Transmissibility
the tick - transfer experiments ACA

1913 Parasitology, vol. VI, 1913, p. 283-207. Hadwen describe "Tick paralysis™
in sheep and man following bites of Dermacentor venustus - referenced by
Garin and Bujadoux in 'Paralysie par les Ticques”. According to them,
Hadwen had found that:

+ ltwas possible to infect lambs and pheasants with "tick paralysis” via a tickbite.
b ‘e bite

The illness showed about 6-7 days after the bite.
& ltwas not possible to reproduce the iliness via injection of blood from a sick person
into an animal.

+ The pathologic agent itself was not found.
191-504. [Die Acrodermatitis chronica atropmcans

Gtz - after

experments wihout success o rafering ACA, thus behevmg that ACA s NOT an
infection, and beca now exists = - out

anfor exporimnt of AGA sk 0 prysians ncuing il
For the firsttime in history transfer of ACA-skin to healthy subjects is succesful, both
from an ACA-patient to subjects A & B, and again passage from A to C, resulting in the
following symptoms: hyperestesia, joint problems, an expanding erythema that looks lie
EM, lymphadenitis and also small lymphocytoma-iike nodes in the skin.
Gz notes that the disease is disseminated throughout the body, much like syphilis
These experiments proves that ACA is an infection, but thorough bacteriologic and
result, and animal-

P
inoculation also with negative result,
One subject develaped symptoms afe inocualon then went o taly . wam westher
d experenced mprovement i her Symptoms, butthe symploms ecurted when
returring (& coklor cimalel Gtz
athermolabile agent in tick saliva, ACA oo aé ndoed, ACRO-roqermatils and
lack of success in inocul
‘and argues that the pathogen probably prefers a lov

y
r skin temperature.

Transmissibility

transfer experiments
1955 Kiin Wochenschr 1965;33:185-186. [Tierexperimentielle Untersuchungen
2zur Atiologie d chronica Lohel
injected blood from p afer 14
days and tested for pallid: (Pallid: Pr -H: 58,95% of the

ACA injected mice reacted positive in pallda-reaction, while mice inoculated with blood
from patients with other dermatosis were below 2% posilive.

These results indicate an infectious etiology to ACA and point to a spirachete. Most
remarkable is that the infection could be tranferred by blood.

1955 Hautarzt 1955;6:494-496. [Experimentelle Ubertragung des erythema
chronicum migrans von Mensch zu Mensch]. Binder, Doepfmer and
Hornstein transplant biopsies from the perifery of ECM from a patient to their own
‘arms and further in serial passage from D. to the others and a forth subject. Typical EM
lesions developed in al 7 transplanted areas within 1-3 weeks, and were expanding over
months, without being accompagnied by ofher symptoms or abnormal bloodtests. This
experiment proves e infectious nature of ECM; search for the causalive agent was,
however, unsuccesful

1956 Hautarzt 1956, 6:249-252. [Die Acrodermatitis chronica atrophicans
Herxheimer als Infektionskrankheit]. Gotz H. Follow-up to the 1955 ACA-skin-
implant experiment on previous siide.

Furher cbsorallon (4 277 days (panicln. B 312 days, © 250 days) show tathe sin
changes were reduced somewhat but not gone after many months. Histol

Cramnaion -10 monihs afr he anslant showed what th authrs narpret 3s
abortive ACA infammatory stage with bogi of acphy.whie subiec B, o bad a

pr ds and cyanosis, ACA
on a hand. Subjoct A had (o bevesed i penicillin due to another reason, which led to
prompt healing of the skin changes and sensitiity. Authors find that subjectively
increased bone-sensitvty is common in ACA patients, and this sign may be used to
discriminate from other conditions with skin discoloration. These findings support ACA
being a transferable chronic infection, that responds well to antibiotic treatment
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Transmissibility
transfer expenments

1957-1958 Hautarzt 1957:8:197-211, 1958; 9:153-165, 1958; 9:263-269 -
1958,9: 311-315. [Die benigna cutis als i
infektionskrankheit. ...] Paschoud proves the infectious etiology of LABC
by repeated transfer, in 3 passages, of the skin changes to 10 human
subjects (ear lobe and back). I the transplant s injected into deeper layers of skin or
oose skin, a arge Iymphocytoma tend to develop more often, while a more superficial
ifection o reas of more ight ki ko th back, it may resulsn 2 cental necrosis as
aften soenn bl and on avor many s contugaly spreadig tyisl
( ified), someti e reaties n
arcas patsod by 8 wandoring EM(SoumphGcyome’). he ntes he ehange fom
LABC to ECM and vice versa during the fong run.

The author also notes that the spread of the EM happens in steps with pauses of
5.7 days where the lesion stays about the same size, giving the impression of
healing, but then suddenly the rash increasing further 1-2 cm in size within a day (1
think this observation may be explained from our present knowledge on the
spirochetal life-cycle - the cyst form?).

The author d to ACA (lymphocytic and

infilration and loss of elasti and

disease, documented by photos and repeated histologic examination. He proves the
beneficial effect of peniclin, rovamycin and Rntgen irradiation (and describes relapses,
and the need for retreatment) and he describes the histologic involution and the residual
changes ater treatment. More important - he finds that transfer of the LABC skin change
is not possible untilafter a certain maturation of the original skin change (8-10 weeks),
which may explain he many previous unsuccest varsfor atempt

“The result all speaks for an owev h does not
reveal a possible agent.
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Marie Kroun. MD

The granule form of the spirochetes
- old works on a spirochetal etiology of the
relapsing fever borreliae
For references, some old articles OCR’ed and a pictorial on the alternate

form of spirochetes, see
ah meRICH

1911 ritish Medical Journal April 1, 1911; 752. Balfour desciibe the ‘nfective granule' in spirochaetosis of |
Sudanese Fous.

1914 Compt Rend Acad S, cvil, pp 1815-1817. 1914. Los Sprilesdoa vt rcurert sorkis it

e Nl o Bl daseros s i semor eapan v a8 17w NO
spirochetes we

1915 Annais Trop \ix, pp 391412,

‘an o that can'trcovep io
new smaller sgirochastes. made by help o

oranulo size is a bit smalr than plococci (preumococ)

1914-15 Compt Rend Acad Sci 1914, civii, pp 1926-1928 ‘Des periodes de latence du Spirll chez e
malade ateint de fievro ecurent
Rond Acad S 1915, cin p 115-122 e a periode deatenco du sprle chez o Pou fecté do
flovte rocurente.

and ico, that had boen
act that ro
It ce for
spirochotes 1416 cays ator moal.
ftor the nfectious meal, but thereatter a growing
number o sprochetes reappoar.
betwoen

relapsos and that this porod i an s of a mean of & cays duraton.

The granule form of the spirochetes
- newer observations on the cyst form of
. burgdorferi
1988 Ann N Y Acad Sci 1988:468-70. Concurrent neocortical borreliosis and Alzheimer's
disease. Demonstration of a Spirochetal Cyst Form. MacDonald. ... progressive dementia /-
: i o (et

The author methods Torin viro cuture.

estabish the
routopatboloi dagrsi of himars dssase (<G, ). Sprocieswere iz n mornt
orogarations of reshl thawe frontallbe cortox with monocional antibody H5332, which sper

binds 10 the outer suface membrane of Borroia Wgw fr (FIG. 2), Borola spirachetos were recovered
from cutures of resnly hippocamous medum An
unexpected observation vas the identification of cystic forms of the Borrelia spirochete in dark.

antibody H9724, which binds to class-specifc axialflament proteins of Borrela spirochetes.

1996 Am J D 1996 Dec; 18(6): 571-9. rogeneity of Borrelia burgdorferi in
the skin. Aberer et al. Tre
Using a igh-

rtibocy HO724, we inskin
blopsies of erythema chvanicum migrans (from which borrala fater was culured),of acrodermalis
i of morphea e

varying shapes

Toms of B
staing afacts.These “ayicar forre o1 kgdorton ray roesent WG o phoIog vadant o
e bac

1997-99 Infection 1997 Jul-+ Auq 25(4): 240-6. May-Jun;26(3): 144-50. APMIS 1998
Dec:106(12):1131-41. demonstate ransversion of cystic forms of Borrelia
burgdorfer o normal, o
spheroplast-Lfor The

-H macium, and o
indicated by the prosence or RNA in S-week-old cysts ... The croalionof as many s fve spirocheles.
o

normal It sooms as though

rwih

E g ... Oid oystic forms of . burgdorfer

roairs proonged culfvatonoconvr ot ol sprochels 4 wesks as oposed 09 days for
Young cysis). Simiar cystic forms may oceur in the human organis... and they may expiain the long
Frods o ancy. tosiance 1o anibotcs. ragaine serobaearosts, andlon POR sonsiy. For

s roasons it 5 inporiat 1o cxaine the anigens f the envelopo of h cys

The granule form of the spirochetes
- newer observations on the cyst form of
. burgdorferi

2000 Microbiology 2000 Jan;146 ( Pt 1):119-27. Serum-starvation-induced
changes in protein synthesis and morphology of Borrelia burgdorferi. Alban
etal. confirms Brorsons findings that B. burgdorferi under unfavourable
conditions form cysts that are able to revert to spirochetal for, when
introduced to a more suitable medium.

“Usualy. 30-60% of clls ncubatod In BSK-I-S forod cyst ko stucurs over 24 vl o
alr he nsetofser taaon. o et noral oty atone o bones and bogan st
octs Wit 241 e

1g.1). In contrast,control

Altor .
cells . remained moile and o cysts were observed.”

2001 APMIS 2001 May;109(5):383-8. Conversion of Borrelia garinii cystic
forms to motile spirochetes in vivo. Gruntar etal,
Cystic forms (also called spheroplasts or starvation forms) and their abilty to reconvert
into normal motile spirochetes have already been demonstrated in the Borrelia
burgdorferi sensu lato complex. The aim of this study was to determine whether motie
8. garinii could develop from cystic forms, not only in vitro but also in vivo, in cyst-
inoculated mice. The cysts prepared in distilied water were able to reconvert nto norml
motile spirochetes at any time during in vitro experiments, lasting one month, even after
freeze-thawing of the cysts. Motile spirochetes were successuly isolated from 2 out of
15 mica nocuated ikparlonaaly vith eyt o, showig o ety of e

cysts, cap s

vt and thor subrising reatance{o advbrse smvronmanta condions shou 1ad fo
further studies on the role and function of these forms in Lyme disease.
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