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The Pyrogenicity in Rabbits Elicited by Aqueous-Phenol

Extract from Oral Mycoplasma Cells

Masayoshi TOTSUKA

D坤aγt椚eniOr O和l励aeγ由物，n卿M加工加ねe柑i砂

SchoolOfDentistry，M堵aSaki85A Pμn

Mitsuo KOSAKA and Nobu OHWATARI

胸rtment OfEnVirOmenial胸Sibh油hStitute Of71坤icalMのditire，

NのezzSaki亡加iveTTi秋物Saki85A Pμn

Abstract: Aqueous-phenol extract from Mycoplasma salivarium ATCC 23064 cells (APS)

lacks 2-keto-3-deoxyoctonate found in almost all lipopolysaccharides (LPS) of

gram-negative bacteria. We examined this APS in pyrogenicity test system of the

rabbit. Intravenous application of 134 ƒÊg/kg APS to rabbit was characterized by

mono-phasic fever after a short delay of 30 min. Increase in Tre (•Ž) was 1.10•}0.18

(n=7), decrease in Tea (•Ž) and RR (min-1) were 3.94•}1.19 (n=7) and 113•}78 (n=7),

respectively. The pyrogenicity activity of APS was relatively strong, but the dosage so

far used was too high due to impurities of APS. However, the present

thermoregulatory responses indicated that APS used in this experiment contains very
effective new exogenous pyrogen which is different from LPS.

Eの　woTの：伸CO？のSma Salivarium，aqueOuS－Phenolextract，pyrOgenicity test，fibrile

response，temPerature regulation

INTRODUCTION

Oral　mycoplasmas areidentified as脚COPのSma Salivarium and　坤仁坤のSma OrO

Which are members of the microbialnora of　gingival　sulci．Watanabe et al．（1972）

reported on theincidence orisolation of oralmycopla＄maS aSSOCiated with periodontal

diSea＄eS・Furthermore，the high　antibody response to M Saliuriumin patients with
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Various oraldiseases was reported by Watanabe and Totsuka（1986）．GingiⅤaltissueis

highly susceptible to endotoxin derived from plaque bacteria（Ri2：ZO and Mergenhargen，

1964；Taichiman and Courant，1965）iEndotoxiclipopolysaccharides（LPS）have been

discusSed as a possible pathogenetic factorin periodontaldisease（Mergenhargen et aL，

1961；Simon et al∴1972）．However，the biologicalactivities of aqueous－Phenolextract

from oralmycoplasma（APS），eXCept the severalmycoplasmas and acholeplasmas（Seid et

ali，1980），have not beeninvestigated especially compared with those of the

gram－negative bacterialLPS－　Therefore，We eXamined the APSin pyrogenicity test

Sy＄tem Of the rabbit as one of the biologicalactivities．After the rabbits wereinjected

With APS，febrile responses such as theincrease of rectaltemperature，decrease of ear

Skin temperature as wellas respiratory rate wereinveStingatedin the present experi－

ment．

MATERIALS AND METHOI）S

The organisms usedin this study伽ere且＆COPhlSma Saliurium ATCC23064．The

mycoplasma was cultivatedin aliquid medium consisting of PPLO broth（Difco），1％

（w／v）；yeaSt eXtraCt（Difco），1％（w／v）；L－arginine－HCl，1％（w／v）；0．2％　phenolred，

10ml；Phosphate buffered saline，PH7．0（PBS），965　ml；horse serum，2i5％（v／v）．The

finalpH was adjusted to　7．O by uslnglN hydrochloric acid．The usual　batch of
●

Organisms consisted of601iters of a72hours culture startedfrom al％inoculum．In－

cubation was carried out at37℃in2rliter volumes containedin2－1iterflaSks．Growth

WaS aSSeSSed by a changeinindicator color to an alkaline pH－　The organisms were

harvested by centrifugation，followed by sedimentation at21，000　×g for30min at4℃．

The sediment was washed three timesin PBS and was washed three timesin sterilized

PyrOgen－free distilled water，andlyophilized．

Freeze－dried organisms were extracted three times with chloroform－methanol（2：1，

Ⅴ／v）（1g of celldried per30mlof chloroform－methanol）to remove free－1ipids．The

dried residues afterlipid extraction were stirred with　45％　aqueous－Phenol（1g of

residues per35mlof aqueous－phenol）at65℃　to68℃　for15min（Westphalet al．，

1952）．The aqueouslayer was collected after centrifugation at12，000　xg for30min at

4℃．The pheno11ayer was reextracted with an equalvolume of distilled water．The com－

bined aqueouslayers were dialyzed for　72　hours at room temperature agalnSt SeVeral
i

Changes of distilled water．After the dialysis，the extract was centrifuged atlOO，000　×g

for2hours at4℃iThe sediment was washed four times with the same volume of distill－

ed water to remeve nucleic acid．After thelyophilization，the fluffy white materialwas

dissoIved（2mg perlml）in sterilizedisotonic saline（Ohtsuka Co．，Tokushima，Japan）

for the pyrogenic reaction＄in rabbits．The suspension was sonicated at160watts for4

min at4℃by using a sonicator（Heat Systems－Urtrasonic，InciUSA）．Allwater and

Saline used were pyrogen－freedin this experiment．

Rabbit pyrogenicity tests were performed on four male albino rabbits weighing

from2．5kg to3．O kg．These animals were pyrogen negative and had no signs ofinfec－
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tious diseases．The experiments were carried out on the animal＄reStrainedin conven－

tionalrabbit box，at ambient temperature and humidity of28℃and60％，reSPeCtivelyi

One animalwas used as a control．Rectraltemperature（Tre，℃）and ear skin temperature

（Tea，℃），Were meaSured continously using thermister probes（Ellab Co・，USA），and

respiratory rate（RR，min－1）was monitored by recordingimpedance changesin elec－

trolyte－filled distensiblerubber tube placed around the animal’s thorax（Ohwatariand

Kosaka，1979）．To test the febrile response to pyrogen，134μg Of APS per kg wasin－

jectedintravenou＄1y，and30mg of antipyretic sulpyrine（Daiichiseiyaku，Tokyo）per kg

was also administered．Precautions were taken to eliminate the probability of pyrogen

contamination；injection cannula，SyrlngeS etC．Were Sterilized by heat at250℃for2
●

hours before use．The pyrogenic responsesinduced by APSin rabbit were expreSSed

either as the netincreasein Tre or the net decrea＄ein Tea and RR．The statistical

analysis of pyrogenic responses wa＄Performed mean value and standard deviation of

PyrOgenic responsesin each animals was statistically performedi

RESULTS AND DISCUSSION

APS could be extractedinto the aqueous phase of hot45％phenol．The prepara－

tion showed varying solubility when suspendedin distilled water oriSOtOnic saline，

whereas ultrasonic treatment at maximum output rendered high1y dispersive suspen＄ions．

The quantitative chemicalanalyses，gaVe a reCOVery Of49％of the dry weight of APS，

because moist was not removed completely from the preparation．Aqueous－phenolex－

tract which was usedin this study contained the followlng COmPOnentS；Carbohydrate ac・
i

counted for about40％of the dry weight for APS，While hexosamine was verylittle．

The ratios of glucosamine to galactosamine were about　2：1in APS．Glyceroland

phoSPhorus accouted for O．24％　and　2－09％，reSPeCtively．APS was devoid of

2dketo－3Ndeoxyoctonate，alanine，CyStein，methionine and tyrosine，but contained aspar－

tic acid，glutamic acid，glyclne，ValineiThe purity of our preparationis not absolute
■

Since contaminating nucleic acids and possibly some protein could be detected（Totsuka

et aL，1986）（to be published）．Therefore，APS could be considered as crude preparation

On the results described above．

Figurelshows the schematic representation of fever－CurVeS after administration

Of134μg／kg the APS．After the shortlatency of30min，mOnO－Phasic fever curve was

developed and accompanied with two falling phases of Tea and RR．The febrile state

COntinued for over four hours afterinjection．When Tre was highest，30　mg of an－

tipyretic sulpyrine per kg wasinjectedintravenously．Tre steeply decreased．And when

Ter waslowest，the same dose of the APS waslnJeCtedintravenously again．Tre
＝　　＝

become higher than that of the firstinjection．Mono－Pha＄ic fever－CurveS Were elicited

by134μg／kg of APS．These results were summarizedin Tablel－Increasein Tre（℃）

wasl．1q±0．18，decreasein Tea（℃）and RR（min‾1）were3．94±1．19　andl13±78，

respectively．

It has recently been shown that the LPS would cause either mono－Phasic or



222

40

℃

35

30

25

400

m打1

300

200

0　　　　60　　　120　　180　　　240　　　300　　　360　　　420min　480

FigilTypicalresponses to the aqueous－Phenolextract from坤cOPのSma Salivarium cells．
P；intravenousinjection of the preparation（134μg／kg wt．）

S；intravenou＄injection of Sulpyrine（30mg／kg wt．）

Tre；reCtaltemperature（℃）

Tea；ear Skin temperature（℃）

Ta；ambient temperature（℃）

RR；reSPiratory rate（min－1）

Tablel・PyrogenicreactioninducedbyaqueouS－phenolextactfrom

MrOt・EasmaSaLioaritLmATCC23064（APS）inrabbitS

Preparation Increaseinrectal Decreaseinear skin DecreaseinreSPiratory

temperature（OC）　　temperature，（OC）　　　rote（min，l）

APS l．10±0．18（n＝7）　　3i94±1．19（n＝7）　　113±78（n＝7）

Do＄e：134μg／kg．rabbits
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bi－Phasic fever depending on the doasge．It was suggested that mono－Phasic fever

CurVe developed afterintravenous administration of excess mycoplasmalpyrogen，SuCh as

lipoglycaniLipoglycans from several　species of Acko胸のSma and from me門nOi＞のSma

acid卸hilum were examinated for endotoxin－1ike activities measured by the standard rab－

bit fever test－　Thelipoglycans from severalspecies of Acho軸のSma CauSed a febrile

response at concentrations oflng／mlper kg or greater，Whereas with control励Cherithiの

COliEC－21ipopolysaccharides，6．25ng／mlper kg was required（Seid et al．，1980）－

Althoughthe pyrogenicity activity of APS was relatively strong，the dosage so far

used was too highdue toimpurities of APS，COmPared to another pyrogenic substances，

therefore，itis difficult to comment on the right dose whichinduces mono－phasic or

bi－Phasic fever curve Of this APS．However，APS usedin our experiment contains very

effective new exogenous pyrogen whichis different from LPS．In order to clarify the

PyrOgeneCity of this APS，Purification must be done and different ways of administration

to animals should be performedin the process of thermoregulatoryinvestigation，in the

near future．
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口腔マイコプラズマ細胞のフェノール抽出物により誘発される発熱反応

戸塚昌政（長崎大学歯学部口腔細菌学教室）

小坂光男”大波　伸（長崎大学熱帯医学研究所疫学部門1．環境生理）

グラム陰性梓菌のリボ多糖体（LPS）と2－ket0－3－de0Ⅹy℃Ct0nate　を欠くことで化学組成の

異なる坤aA”由Sma Saliyarium細胞の温フェノール水抽出物（APS）の発熱反応をウサギで調

べた．ウサギに体重1kgあたり134μgの標品を耳介皮膚血管から静脈投与すると　3℃分の短

い潜時ののち，山峰性の発熱が観察された1．　直腸温度（℃）は1．10±0・18（n＝7）増加し”連

に，耳介皮膚温度（℃）および呼吸数（min－1）はそれぞれ3．94±1・19（n＝7）および113±78

（n＝7）と減少した．これらの成績は，APSが発熱性の物質であることを示唆している．
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