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Toxic Fungi isolated from Uganda Foodstuffs :
Chronic toxicity of fungal culture filtrates

Hideyo ITAKURA and Hiroto YAMASHITA

D申artment QfPath0lOgy，ZnStitutejbr7ケqt，iCalMedicine

NagaSakiL玩iて′e7rity，Nagasaki852，Jqt，an

Yosuke KAWASAKI

あo烏uio7セcゐnicαi扇esgαrCんエαあorαiorigs Co．エid．

凡才inαi0－ゑu，7もわ・ol05，J（ゆαn

Takeji MIZUNUMA

CentralResearCh Lab0rat0rieS，Kikk0man Sh0yu C0．Ltd．

Ⅳodα，Cゐiあα278，ムゆαn

Abstract : For the detection of chronic toxicity of possible unknown mycotoxins in culture

filtrates of fungi which had been isolated from Uganda foodstuffs, long-term animal

experiments were carried out employing 4- to 6-week-old C3H/HeJ male mice by the

method of intraperitoneal injection. Out of 209 strains of fungi which showed strong acute

toxicity on mice in the previous short-term experiments, 12 strains of Aspergillus (Asp.)

and two strains of Penicillium (Pen.) were selected for the study. Two strains of Asp.

flavus ; GN-22-1-5 and GN-25-1, Asp. oryzae GN-21-2-4 and Asp. candidus
SM-10-2 caused atrophy of the liver. However, no obvious fibrosis, cirrhosis or other

chronic lesions of the liver were observed. Asp. flavus BE-13-4 was the only strain

that caused marked pleomorphism of the liver cell nuclei. A few strains of Aspergillus

and Pen. funiculosum GN-48-8 caused swelling and nuclear pleomorphism of proximal

tubules of the kidney. Marked hypospermatogenesis of the testis was seen in mice treated

with Pen. funiculosum GN-48-8. The methods for administraion of fungal culture fil-
trates were discussed.

Mycoto×in，tOXic metabo1itesoffungi，in foodstuffs have been postu1ated to be

one of the possibleenvironmentalfactorsintheetiology of diseases of theliver and
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Other organsin human beings as wellas domestic animals，eSpeCiallyin the tropics．

Isolation Of fungi　from African food samples，Which were col1ected from diffe＿

rent parts of Ugandain East Africa（A1pert etal・，1971），and determinati0n Of fun＿

galmetabolites；AflatOXins，kojic acid，β＿nitrosopropionic acid and nitrosocomp0unds

in fungalculture filtrates were performed（Kawasakiet al．，1971）．Bacteriocidalef－

fects andl－bacteriophageinductions of fungalculture f】1trates Were also Studied．

Furthermore，a surVey Ofacute toxicityof fungalculture filtates using mice was made

（Itakura and Kinosita，1975）．

The present paperislimited to reportlng the results of thelong－term anima】

experiments for detection ofchronictoxic effectsof fungalculture filtrates．

MATERIALS AMD METH0DS

The places and methOdsofcollectionof food samplesin Uganda have been re．

POrted by Alpert et al．（1971）．The foOd samples tested and methods of preparation

Of fungalculture filtrates usingglucose ammonium nitrate medium（B medium）and

mycologicalbroth medium（M medium）are shownin the preceding reports（Kinosita

eioi．，1974）．

FrOm the resu1ts of the previous short＿term animalexperiments（Itakura and

KinOShita，1975），14strains of fungiWhich shOWed positive acute toxicities were select－

ed。　The experiments were carried out employing　4－tO6＿week－01d C3H／HeJmale

mice fed With8％loW PrOtein diet・For testing strains of fungiand methOds ofad－

ministraion of materials，these studieS were dividedinto two experiments as fOllows：

且坤grimeniJ＿：

The strains of fungiwere A申・PetrakiiGM．4－3（Exp．151）and A4，－　0stianus

BE＿3－1（Exp．152）．Both ofthem were cultured on B medium．

As a method for administration，0・5mlof the cu1ture filtrate o土each fungal

Strain adjusted to pH5．0－5．5　was dailyinjectedintraperitonea11yin a m0uSe，31

mice per each fungalstrain，ten timesin allat the beginnlng Of the experiment・

Thereafter no treatment was performed．Onthe330th dayafterthe firStinjectionthe

mice were sacri士iced for pathologicalobservation・

且坤erimeni〃ニ

The M culture preparationsof the following12strains of testlng fungi；A申．

0TTZae GM－21－2－4（Exp．435），A申．fiLmなatus Var．ellゆticuS GM＿21－5－1（Exp．436），

A申・j7aVus GM－22－1－5（Exp．437），A申・flaVus GM－25－1（Exp．438），A4，．0stianus

GM＿35－1（Exp．439），A4，．jiCuum GM－39－2（E×P．440），A申．0stianusPELll－1－5（Exp・

441），A4，．j7aVus BE．13－4（Exp．442），A4，．CandidusSM＿10＿2（Exp．443），A申．jicuum

SM．10－6（Exp．444），蕗n．jiLnicul0sum GM，27－4．2（Exp．445）and　乃n．jhniCul0sum

GM－48－8（Exp．446）were diluted with dist・water tO half concentration and were
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adjusted to pH5．0－5・5．

As a method for administration，0．5miof［he diluted culture filtrate of each

fungalstrain WaS dailyinjectedintraperitoneallyinamouSe，uSually20mice per each

fungalstrain，ten timesin a1latthe beginn1ng Of the experiment・　During thelast

eight Weeks of the experiment，five days per Week，five mice out of each　20mice

were administeredlO％culture filtratein drinking water．

TWO grOuPS Of mice were used for controls，One waS COmpOSed of ten　mice

treated With M culture medium on1y andthe Other was composed of　25mice Without

any treatment except feeding WithloW PrOtein diet．

Allmice were sacrificed about170days after the firstinjection．

RESULTs AMD DISCUSsIOM

SummariZed results ofpathologlCalstudies are givenin Table．

且坤〟imenii：

Out of31mice which Were treated with Aゆ●PetrakiiGMー4＿3，11miceWere

sacrificed on thelast experiment dayand shoWed moderate SWelling oftheliver macro‾

scopical1y．This fungalstrain caused moderate1iverlesionsin the short－term eXperi＿

ments and showed bacteriocidaleffects on BaCillus megatherium．

Out of31mice beingtreatedwithA坤．0stianusBE＿3－1，16mice Were saCrificed

on thelast e×Periment day－　Althoughthis fungalstrain shoWed acute toxicity on the

1iver and moderate bacteriocidaleffects on BaCilluS megatherium，nO remarkable change

Was reCOgnizedin the10ng＿term eXPeriments．

且坤〝imβn卜〃：

A feWmice pereachfungalstrainWere killed before the dayofsacrifice bynon＿

specificinfectionand otheraccidents．A11micewereexaminedmacrosc0Pica11yandOne

mousepereach fivemiceWhichWeretreatedWiththe culture filtratein drinking Water

WaS eXamined micr℃sCOPical1y．

Atrophy o土theliver WithOut any fibrOsisWaS seenin mice treated With A40・

0ryZae GM－21－2ー4，A申．jlaVus GM－22－1－5，A申．j7aVus GM＿25－1and A申．

candiduSSM－10－2．Althoughthese strainsoffungicaused peritonitis folloWed by10SS

of body Weight and atrophy of the1iverin the previous short－term eXperiments，nO

obvious fibr0Sis，Cirrhosisor other chronic1esionS Of theliver were observedin the

long＿term e×periment．A車0stianusGM－35＿1caused adhesive peritonitis and slight

sWellingoftheliver．Microscopica11y，mOderate degree of pleomorphiSm Ofliver cell

nucleiWaS Seen・A車．PaVus BE＿13－4iS the onlystrain that caused marked ple0－

morphism ofliver cellnucleiin this study．

A4，．0TTZae GM－21＿2－4，A申・jhmなatus var．ellゆticus GM－21－5－1，A4，．

0stianus PE－11－1－5andIもn・funiCul0sum GM‾48＿8causedacutelesionsofthe kid＿

ney，buttheyshOwedonlyslighttomOderate sWellingornuclearpleomorphism ofrenal
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Table．PathologlCaleffects of fungalculture filtrates on mice

慧慧ent strainoffungus　　慧慧監　　　　Autopsyfindings

151　　GN－4－3　　Asp．petrakii

152　　　BEL＿3－1　　Asp．ostianuS

435　　　GM－21－2－4　ASpiOryzae

436　　GM＿21＿5－1Asp．fum塗atus
var．e11iptlCuS

437　　　GM－22－1，5　Asp．flavus

438　　　GM，25－1　Asp．flavus

439　　　GM＿35．1　Asp．ostianus

440　　　GM－39－2　　Asp．ficuum

441　　PE－11－1＿5　Asp．0stianus

442　　　BE＿13＿4　　Asp．flavus

443　　　SM－10－2　　Asp．candidus

B

B

M

M

M

M

M

M

M

M

M

444　　　SM＿10＿6　　Asp・ficuum M

445　　　GM－27＿4－2　Pen．funicu10sum M

446　　　GM－48－8　　Pen．funicu10Sum M

Liver：mOderate swelling

Liver：Slightlyyellowish

Liver：atrOPhy

Kidney：mOderate swel1ing and nuclear
p1eomorphism ofproximaltubu－

1ar epitherium

Kidney：SlightnuclearpleomorphismOf
proximaltubular epitherium

Liver：atrOphy

Testis：slight hypospermat0geneSis

Liver：atrOPhy

Adhesive peritonitis
Liver：Slight sWelling，m0derate nuclear

pleomorphism ofliver ce11s

Liver：mOderate pleomorphism of nuclei

Thickening of rena1capsule
（Perinephritis？）
Kindney：mOderate sWelling ofproximal

tu＿bular epitherium

Testis：S．ight hypOSPermatOgenesis

Liver：marked pleomorphism of nuclei

Liver：atrOphy
Kidney：degeneration ofproximaltubu1ar

epitherium

Liver：mOderate pleomorphism of nuclei
Testis：slight hypospermatogenesis

no remarkable change

Liver：mOderatep1eomorphism ofnnclei
Kidney：mOderate swe11ing of proxlmal

tubular epitherium

Testis：marked atrOphy and hyp0sPerma＿

togenesis

447　　　Contro1（Mーmedium）

448　　　Control（Mo treatment）

Liver：mOderate pleomorphism of nuclei

Kidney：slight sWellingof proximal
tubular epitherium

Liver：mOderate ple0mOrphism of nuclei

tubu1ar epitheliumin the10ng－term eXPeriments．Degeneration of proximaltubular

epithelium Of the kidneyWas nOted by A申．candidus SM－10－2。In the case offセn．

jhniCulosum GM－48－8，marked atrophy ofthe testis was observed macroscopically and

hypospermatogenesismicroscoplCa11y．Onthe contrary，nO aCute PathologlCaleffects on

the testisWas foundinthe short＿term study．

Inthe contro1group treated withMculturemediumalone，mOderate pleomorphiSm
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of liver cell nuclei and slight swelling of proximal tubular epithelium of the kidney

could be recognized.

The M culture preparations of fungi which were selected for this long-term study

showed strong acute toxicities on mice in the previous short-term experiments. It was

necessary, therefore, tο dilute the crude culture filtrates with dist. water in οrder to

carry out the long-term experiments successfully. This experiment was designed to

obtain chronic pathο1οgical effects οn mice by possible mycotoxins in the culture filtrates.

From the results of the shorトterm experiments, it was estimated that the target organ

of mycotoxins of Asp. fumigatus far. ellipticus GN-21-5-1, Asp. ostianus GN-35-1

and Pen. funiculosum GN-27-4-2 was the liver and that of Asp. ficuum GN-39-2

was the kidney. However, no remarkable chronic lesion οr tumorous change in any

organ that was expected to be obtained could be seen in this study･ It appears that the

toxic amount administered to the mice was too small to produce chronic effects on mice.

Moreover, it seems that the length of the administration of culture filtrates was not long

enough to produce chronic changes in mice.
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東アフリカ・ウガンダ国の主要食品類より分離された毒性真菌類:真菌培養濾液の慢性毒性

板倉英世,山下裕人(長崎大学熱帯医学研究所病理学部門),川崎洋介(極東技術研究所),

水沼武二(キッコーマン醤油中央研究所)

肝疾患が多発する東アフリカにおいて食品寄生真菌類の毒性代謝産物(マイコトキシン)の産生

について検索した.ウガンダ国のほぼ全域に亘って日常主要食品類(落花生,米,豆類など)を
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収集した.そして各種真菌類を分離培養して,その培養濾液をマウス(C3H/HeJ)に腹腔内投与

することによって長期間(170日～330日)に生じる臓器障害を病理学的に調べた.既に行った短

期間の実験で毒性を示した209 strainsの真菌類の中からとくに強い毒性を示したAspergillusと

Penicilliumのそれぞれ12 strainsおよび2 strainsとを選んで試験した.Aspergillusの5 strains

が肝臓の萎縮や肝細胞核の大小不同などを生ぜしめたが,肝線維症や肝硬変などの明らかな慢性

障害像はみられなかった.Penicilliumの1 strainが睾丸の萎縮を生ぜしめた.そのほか二,三

のAspergillusやPenicilliumが腎尿細管の上皮細胞の腫大や核の大小不同を生ぜしめたが著しい

慢性障害像ではなかった.本実験で強い慢性障害像を得られなかったことは,検索した真菌の毒

性が既に前実験で確認されているので,マウスヘの投与量および投与期間が十分ではなかった為

と考えられる.
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