Manuskripte werden in zweitacher Ausfertigung an Prof. Dr. Woll Meinhot, NordhoftsiraBe 12,
5100 Aachen, erbeten. Grundsatzlich werden nur Arbeiten angenommen, die vorher weder im inland
noch im Ausland verofientlicht und/oder zur Verbffentlichung angeboten wurden. Die Manuskrijte
sind so zu erstelien, daB sie mit einer deutschen und englischen Uberschrift beginnen, gefolgt . an
einer deutschen und englischen Zusammenfassung, der Aufbau ibersichtlich ist und das Literaturver-
zeichnis den internationalen Regeln (index Medicus) entsprich (die in diesem Heft publizienten Arbej-
ten dienen in der duBeren Form als Muster). Am FuB der ersten Seite sollen 4 bis 6 Schiisselworter und
Key words stehen. Nach Erhalt der Korreklur-Abziige sind Anderungen, mit Ausnahme von Satztehler-
berichtigungen, nicht mehr méglich. Fir Farbabbildungen eignen sich am besien Farbdiapositive. Die
Mehrkosten gegentiber SchwarzweiB-Reproduktionen sind vom Autor zu tragen. Kostenvoran-
schlage sind Uber den Verlag erhaltlich.

Die detaillierten Jnstructions for Authors erscheinen jeweils im ersien Heft des Jahres und kénnen von

Prot. Meinhof angefordert werden.
mvko se BR erscheint einmal monatlich. Sie kann direkt beim Verlag oder jeder
Buchhandlung besieill werden. Bezugspreis: jahriich DM 107,50, F sis
des Einzelheftes DM 9,90. Samtiiche Preise inkl. 7 Prozent MwSt. zzgl. Porto und Versandgebit::n
Abbestellungen sind jeweils spatestens zum 30, September fiir das folgende Jahr moglich. @ Nach-
druck: Die in dieser Zeitschrill verdtfentlichten Beitrdge sind urheberrechtlich geschitzt. Uberset-
zung, Nachdruck - auchvon Abbildungen -, Vervielfaltigung auf photomechanischem oder dhnlichem
Wege oder im Magnettonverfahren, Vortrag, Funk- und Fernsehsendung sowie Speicherungin Daten-
verarbeitungsanlagen - auch auszugsweise - bieiben vorbehalten, Von einzelnen Beitragen oder Tei-
len von ihnen durfen nur einzelne Exemplare fiirden personlichen oder sonstigen eigenen Gebrauch
hergestellt werden. Jede im Bereich eines gewerblichen Unternehmens zuldssig hergesielite oder
benutzte Kopie dient gewerblichen Zwecken gem. § 54 (2) UrhG und verpflichtet zur Gebilhrenzah-
lung an die VG Wissenschatt GmbH, GroBer Hirschgraben 17-21, D-6000 Frankfurt 1.von derdie einzel
nen Zahlungsmodalitéten zu erfragen sind. ® Sonderdrucke: Jeweils der erstgenannte Autor einer
Arbeit erhill 50 Sonderdrucke kostenlos Weilere Sonderdrucke werden gegen Berechnung gehefert
und sind zur Vermetidung von zusitziichen Druckkosten bei Einsendung der Fahnenkorrekturer 2u
bestellen. ® Anzeigenfeitung: Gerhild Burchardl, Grosse Verlag GmbH, KurfiirstensiraBe 112-117 J-
1000 Berlin 30, Tel.: (030) 219 909-0, Tetetex (17) 3082 03 = Groved. Zur Zeit giit die Anzeigenpreisite
Nr. 23.

Kindly submit your manuscript in duplicate to Prof. Dr. Wolf Meinhof. NordholtfstraBe 12. D-5100
Aachen. The publisher cannol accept papers previously published or submitted for publication in
national or foreign journals. Manuscripts should begin with headlines and précis’ in German and
English respectively. Keep the structure of your copy clearand construct the bibliography accordingto
international conventions (index Medicus) (Papers published in this journal may serve as a mode! for
the preparation of manuscripts.) List 4 to 6 key words at the bottom of the first page. Except tor the
correction of type-setiing errors no alterations are possible after receiving the proofs. For best results
in color reproductions we advise the use of color slides. The extra costs exceeding those of to btk
and white reproductions will be charged to the author. Contact the publisher for the neces: 1y
estimates.

Detailed instructions for Authors are published in the firstissue of each volume and may be obtainec on

request from the editor-in-chief
m kosen is published once a month. The journal may be ordered directly from
v the publisher or via any bookstore. The price for one year is DM 107.50;
forindividual copies DM 9 .90 These prices include 7 percent VAT ; postal and shipping charges mustbe
added. Cancellation of orders must be made by Sept. 30 tor the tollowing year. ® Reprints: Papers
published in this journal are protected by copyrigh!. The publisher reserves the rights to transiatoss.
reprints of text and photographs. photomechanical or similar reproduction or reproduction on
magnetic tape for lectures, radio or TV-programs as well as storage in data processing systems in
whole or in excerpts. Copies of indwvidual articles or excerpts there-of may be made for personat . s€
only According to § 54 (2) of German copyright laws (Urhebergesetz) any reproduction produce:.. 3f
used in connection with business operations serves commercial purposes. In this case contact the
Wissenschaft GmbH. GroBer Hirschgraben 17-21, D-6000 Frankturt am Main 1, tor information on the
modalities of payment of a mandatory fee. @ Special Reprints. The person tirst named asthe authorot 2
paper will receive 50 specialreprint copies. Additional copies of special reprints will be charged. Please
order additional copies when returning proots to avoid extra printing cosls @ Director of Advertising
Gerhild Burchardt, Grosse Verlag GmbH, KurfurstenstraBe 112~113, D-1000 Berlin 30. telephone (030!
219 909-0. teletex (17) 308203 = Groved. Ad rate card no. 23 lists the effective rates

Grosse Verlag GmbH, KurfiirstenstraBe 112-113, D-1000 Beriin 30.
Telefon (030) 219 809-0, Teiefax (030) 21990910,
Teletex (17) 308203 = Groved

grosse

mykosen 28 (3) 109-116
Angenommen/Accepted: 24. August 1984
€ Grosse Verlag Berlin 1985

kosern

- Sexual and Asexual Reproduction of Aspergillus
Yiidulans in vivo :

" sexuelle und asexuelle Reproduktion von Aspergillus
nidulans in vivo
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- Key words: Sexuat fruiting bodies of A. nidulans in vivo
3 Schliisselwiirter: Sexuelle Sporen von A. nidulans in vivo
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Summany: Both the sexual and asexual fruiting bodies of Aspergillus nidulans were discovered

T

+4—inthe lung fissue of a captive rhinuceros. in a biopsy specimen from a human with bronchial

stump aspergillosis. and in the guttural pouch of 2 horse. Inaddition, s zypomycete with unusual
morphology was found in the lungs of the rhinocerus.

trprET

t Zusammenfassung: Es wurden sowohl sexuelle als auch asexuelle Sporen von Aspergillus nidu-
kan im menschiichen Biopsicmaterial eines Patienten mit Bronchialstumpimykosc sowie im

e Lufitsack eines Plerdes und im Lungengewebe cines Nashorns gefunden. Beim Nashorn worde
ausiitzlich zur Aspergillus-lnvasion auch cine Zygomyzeteninvasion mit ungewshnlichen Struk-
taren beobachiet.

Introduction

i Hﬁs”e’gmosns and zygomycosis are well known discatses in humans and in a large variety of

}  Monhuman species (1, 7. 9. 16).
Asexual fructification in vivo of etiologic agents of both discases is well documenied in the

E Inerawure (1,2 7.16). The findings o both the sexual and asexual reproductive states ina host
3 ?{C \"T,:‘ are Only a few workers have reported the sexual reproduction of aspergilli in vivo
461012 17 and apparenthy none have reported the sexual reproduction of the 7ygomy-

Celes in v jvg,
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]F g ':GH—"Pr:?e Of: z:vgqmycgl&§ in rhinoceros  gjg 2: Bizarre “zygospore-like” structure of the
(‘)"?5' Mmufﬁ(];nel enamine-silver nitrate stain zvgomycele and SpOTANZIospores (arrows) in rhi-
ng. Mag. 1oUx. noceros lung.  Grocoll methenamine-silver

nurate stain. Orig. Mag. 1605,

Fig. 3: Unusual sac-like structures of the 71 ¢0-
mycete in rhinoceros lung. Grocott met' "
anune-silver nitrate stain. Orig. Mag. 160>
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__ Fig. 4: Conidial head, resembl-
4ng those seen in A. fumigatus,
.with uniscriate sierigmata with
~ - parrow ends in rhinoceros lung
cavity. Short chains of conidia
~ - and delached conidia are also
T “present. Grocolt methenamine-
silver nitrate stain. Orig. Mag.

(ke g

3
£——Fig. 5: Numerous cletsiothecia
and hiille cells (black) in thino-
ceros lung. The fungal elements
3 are surrounded by organized
¥ fbnon. inlammatory cells. and
& necrotic debris. A mat of A,
___nidulans mycelium is present in
the cavity wall; hyphae have also

T oopenetrated  the  lung  paren-
chyma. Grocott methenamine-

E silver nitrate stain. Orig. Mag.

= -

oy
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¥ Theconcomitant occurence of aspergillosis and zygomycosis has been observed in birds
F and in mammals (10, 12).

,Thc purpose of this paper is Lo report both sexual and asexual reproduction of Aspergillus
mdp}a.n.s. in a human, a rhinoceros. and a horse, and concomitant aspergillosis and zvgomy-
€osis in the rhinoceros.

Material and Methods

}!|§KOI0gicul sections of rhinoceros and horse tissue were prepared by routine procedures and
- -——Stained with hematoxylin and cosin (H & E). with the Grocou-modified Gomori methen-
amine-silver nitrate (GMS), and with the two above combined.

Sputs and material oblained by bronchoscopy from a human were cultured at 37°C and
1 27°C on Sabouraud's dextrose agar and Czapek's solution agar. The specimens were also
eXanmuned directly after they were treated with 108 KOH or examined histologically after
they were stained with H & E.

mykosen 28, Hefi 3 (1985)
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T(2.4-3.24 X 4.8-7.6 p). Many globose, delicately spinulose, olive-yellow (14) conidia, most of
em 2.4-3.2 pindiameterand either free or borne on sterigmata, were seen in unstained and
“in H & E stained sections as were occasional laterally borne conidia (3.2 ).
- In one cavily, numerous cleistothecia (160 in diameter) in various stages of develop-
~ment (Fig. 5) were present. They were surrounded by hiille cells (11.2-15.2p in diameter)
Fig. 6) and were cmbedded in organized inflammatory cells, fibrin, and necrotic debris. The
-cleistothecial walls consisted of one to three layers of regularly flaitened cells. Some intact
_ eight-spored asci (5.8-7.0p X 9.4 ) were present in a few cleistothecia (Fig. 7); in others
many free, coral-red (15) lenticular, smooth-walled ascospores wilh two equatorial crests
(5.6 p long, including the crests which were 0.7 u) were seen in unstained and in H & E-stained
sections (Fig. 8). Some ascospores were also seen outside of the cleistothecia. Near the cleis-
4othecia some brownish hyphae with occasional peculiar structures were found (Fig. 9). In
—~__some foci mixed growth of an aspergillus and a zvmgomycele was obscrved (Fig. 10).
Horse: Histological sections from the guttural pouch of'a horse were sent in 1966 to one of
the authors (H. S.) by Prof. Dr. J. Nicolet, Vet.-Bakt. Institut, Bern. Schweiz. (The sections
had originallv been sent to Prof. Nicolet by Prof. Dr. T. Teuscher of the Velerinirpatholo-
——-gisches Institut der Universitit Ziirich, Schweiz). Branched, scptatc hyphac. some of which
were ochre-yellow and had occasional swellings, had extensively invaded the tissue. Many
round hiille cells, some cleistothecia, and red lenticular smooth-walied ascospores with two
equatorial crests were also seen.
—Human: Between July and November 1967. four sputa, material obtained by bronchos-
copy. and material from two lung biopsies on a patient suffering from tuberculosis of the
lungs, were sent 1o one of the authors (i1. S.) by Dr. C. Virchow, Hochgebirgsklinik Davos-
Wollgang, Schweiz. who later reported on the clinical aspects of the disease (19).
In wet mounts of the sputa. the malerial obtained by bronchoscopy. and in histological sec-
ions of material from one biopsy, many branched. septaic hyphae, hiille cells, and vellowish

Fig. 6: Numerous thick-walled
hillle cells associated wis »
cleistothecium in the rhino. ros
lung cavity. The fungus cle.
menls are surrounded by poly-
morphonuclear leucocvies ind
necrotic debnis. H & L stain.
Orig. Mag. 200x.

‘ . y Fie. 7: A cleistothecium with ['" -conidial hequ of an Asp_ergillus SP. werc seen. qut of the heads did not have sterigmata.
intact asci and & hulle cell tblack) ajthough a few had atypical swpllcljn sterigmata (Fig. 11). . o )

. in the cavity of rhinoceras lung. J-———". In material from onc of the biopsies, branched hyphae, a vesicle with biseriate sterigmata

‘ Grocou  methenamine- ver § (Fig. 12). round hillle cells, and cleistothecia ( Fig. 13) some of which with asci and red. lenticu-

. nitrate stain. Orig. Mag. 4v 3 lar.smooth-walled ascospores with two equatorial crests were seen. A fungus, whose colonial

§  momphology was compatible with that of A. nidulans. was recovered in cultures [rom the

Case Studies 1 L_sp_l,na and from material collected by bronchoscopy. The microscopic features of this fungus

were similar to those of A. nidulans, with the exceptions that only nontypical or atypical
Rhinoceros: An African rhinoccros (Diceros bicornis). that died at the Schonbrunn Tiergar- ‘ swollen sterigmata were noted. Cleistothecia with asci and red ascospores subsequently
ten, Wien, Austria, was taken 10 the Institut fiir Pathologie und Gerichtliche Tierheilkunde K- developed.

der Veterindrmedizinischen Universitit Wien on April 20, 1963, for pathological investiga: E.

tions. Histological examination of the lungs revealed severe chronic bronchitis. pneumonia. g Discussion
and cavities. Ina few foci in the parenchymaand in the cavities there were many freely irregu- §
larly brunching hyphae (3.2-13.2 4 wide) with walls of irregular thickness and occasi-nal Severai Aspergillus species including those in the A. nidulans group produce an ascomy-
swellings or septa (Fig. 1). The morphology of these hyphae was compatible with tha. ' Celous state in culture. Unlike other aspergilli. members of the A. nidukans group produce
zygomycete. Sporangiophores with fragments of sporangia and many sporangiospores. [ fed ascospores in cleistothecia that are surrounded by, or associated with, thick-walled hiille
most of which were elongated and measured 2.2-3.2 1 X 3.2-3.7 p. were also observed. Pecyr Ce'!s(l.‘\). These distinguishing structures were observed in the tissues reported on here, indi-
Har structures (15-80 p in diameter) resembling zygospores or azvgospores were also found caling that the Aspergillus sp. involved was indeed a member of the A. nidulans group. This
(Figs. 2and 3). Some of them had dark. thick walls 3.3-4.7 uin width, which were visible both belief was further substantiated by the recovery of an A. nidulans group fungus from the
in unstained and H & F stained sections. ¥ human clinical material. Itis noteworthy that the sexual form of the Aspergillus sp. in the tis-
Some foci of infection had been invaded by seplate hyphace (3-4 p wide) with dichotomous Sues from the three sources was comparable 10 those ol the A. nidulans group. The conidial
branches at approximaiely a 43°angle. On the surface of some cavities, compact masses Of he“_d& which were aiso found in the rhinoceros, and human specimens. were nat always tvpi-
these hvphae or "fungus balls" were seen as were a [ew aspergillus heads resembling those calin thiy thes only had uniseriate or swollen sterigmata or lacked them entirely. However. it
seenin A. fumigatus borne onsmooth conidiophores. 3.2-8 pwide (Fig. 4). The vesicles -2 § Cannu: e excluded that the rhinoceros fad more than one Aspergillus in the lung cavities.
globose 1o subglobose. 12.2-22 8 pin diameter and had uniseriate. narrow-ended sierig 3 €2 A nidulans and A. fumigatus.
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Fig. 8: A cleistothecium w-th
free lenticular ascospores i~at
bear two equatorial crests and
hiille cells (black) in the rhinoce-

Fig. 11 A nidulans conidial R / 70 o

ros lung. Qrocux} methenamine- heads without sterigmata or with ! O
53(\;07 nitrate stain. Orig. Mag. [ stypical swollen stenigmata na # e
400, ———human biopsy specimen. H&E ) wmee .
3 \

stain. 1550x approx.

3
Fig.9: A peculiar strucwure of the §
aspergitlus  and  hille s E . A .
A . - b TG (N o
(black}in rhinoceros lungcs. Y. £ E::gadslzviu,;\n ::g‘:lll‘é?ber'l.ol?dlh”
Grocott  methenamine-siter : 1 Lypicdl diseriale ste-
R nigmata in human ussue. H & F

nitrate stam. Orig. Mag. 400-. $———5uin. 750x approx

1

Kok b d

Lkl

M b 8 k)

sattand g

Fig. 10: Concomitant growth of ]
an aspergillus and a zygomycele

i rhinoceros lung. Grocott B Z‘;l 135 sieistothecium asso-
methenamine-silver nit e lis ed win hiille celis i human
stain. Orig. Mag. 160> sue. H& £ stain. 600> approx.
r
3
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The fact that the ascigerous state of A. nidulans was found in NECropsy lissue Speci: epg
from the rhinoceros and horse raises the question of whether this form developed afi. : the
hosts died. However, the fact that the sexual forms were embedded in an organized mass of
inMlammatory cells, fibrin and necrotic debris indicates that the ascigerous state developed

while these animals were alive.

Because insufficient developmental stages were available it was not possibic to identify
the genus and species of the zvgomycete present in the tissue of the rhinoceros. Abnormal
morphology of zvgemyceles in vivo resembling our findings have been observed by other
workers (4. 8. 18). The significance of these peculiar structures. that resenible ZVROSPOTres o

azygospores, is not vet clear.
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Hemmung extrazellulirer SproBpilzproteinasen
urch Pepstatin A und Leupeptin im Plattentest

Inhibition of Extracellular Proteinases from Yeasts by
Pepstatin A and Leupeptin in vitro

. _Christina Schonborn', H-D. Grimmecke und H. Wand?
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Schliisselwirter: SproBpilze - sekretorische Proicinasen - Pepstatin A - Leupeptin ‘
- Key words: Yeasts - Secretory proteinases - Proteinascinhibitors - Pepstatin A - Leupeptin

nsammenfassung: Auf Serumalbuminagar nach Staib wurde eine Proleinasc:aklivitﬁl be:i 23.%
Candida-albicans-. bei 78% der Candida-tropicalis- und bei 64% der Can_dlda-qafapsﬂogi-
timme nachgewiesen. Andere fakultativ-pathogene Sprofipilze wie Candida guilliermondii.

. ~Candida krusei, Candida pseudotrepicalis, Candida (Torulopsis) glabrata und Trichosporon

capitatum verhielten sich durchwep proteinasenegativ. Allein das Al{small dg.r induzierhnu_en
Proteolysc liefert somit im Einzelfall kein eindeutiges Indiz iiber flc_n l\mnkhexlswgn eines Pil-
zes. Unter dem EinfluB von Pepstatin A warde die Proteolyse villig gehemmt, wihrend Leu-

#—peptin nur einen geringen Aktivititsverlust bewirkte.

——-Sammary: Activity of secrefory proteinases was detected on serum albumin agar by the method

—of Staib for 23% of Candida albicans strains, 78% of Candida tmpicalis graips, and 64 Y% of Cz_m-
— - @ida parapsilosis strains. Tested strains of Candida guilliermondii, Candida krusei, Candida
~ pseudotropicalis. Candida (Torulopsis) glabrata, and Trichesporon capitatum were free of any

£ detectable extracellular proteinases. In a particular case the degree of inducible proteolysis can-

8ot be thé sole eriterion for virulence of any of these potential path'ogens. Proteolysis was
completely inhibited by Pepstatin A, whereas Leupeptin caused only a slight decrease of enzyme
— - activity,

Einleitung

Es ‘schein gesichert, daB Melaboliten des Pilzsioffwechsels am Manifcsl_werden einer
M}'kose heteiligt sind. Insbesondere den proteolytischen Enzymen wird.in dieser Hinsicht
&ine wichtige Funkijon zugeschrieben. Nach Staib steht die stammspezifische Proteolyse-
akUvitin von Candida (C.) albicans gegeniiber Serunialbuminen in engem Zussmmenhang
it dem Puthogenitiitsverhalte:1. Proteolysiciende Stimme zeigien hohe Muusepu{hoggm-
a2, 22, 23y, Nachweislich werden vom Errcger auch in vivo im Verlauf einer Candida-
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