
ffi2I�M��ft0)�g��---���tt�� 

!f P 7� ') :/m1*0)fft��:.-0v,--c 

Study on Variations in the Normal Microflora of the Pharynx and 

the Serum Immunoglobulins in Members of the 21st Japanese 

Antarctic Research Expedition 1979-198 l 

Ikuo OGAWA*, Akira ISHIBASHI** and Teiko ISHIBASHI** 

Abstract: We examined the difference between the normal microflora in 
the pharynx and the levels of serum immunoglobulins of the Expedition mem
bers during their stay in Japan and at Syowa and Mizuho Stations, Antarctica. 

1) There was no evidence that the bacterial species and the number of 
rnicroflora in the pharynx had changed during the first three months at Syowa 
Station. 

2) The number of pathogenic bacteria in the pharynx increased in the 
middle of winter (June and July) at Syowa Station. 

3) In midsummer (November and December) of Antarctica, the patho
genic bacteria in the pharynx increased, probably due to the outdoor work. 

4) The pathogenic bacteria were not detected in the pharynx of the mem
bers living at Mizuho Station, the nearest station to the South Pole, where 
the mercury falls to about 30 to 40 degrees below zero for eight months. 

5) No remarkable differences were recognized in the levels of IgG and 
IgM in serum of the members during their stay in Japan and in Antarctica. 

On the other hand, IgA of them showed a slight increase, which may be 
explained by enhanced activity of local immunity. 
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Table 1. Variation of normal micro/fora in the pharynx at Syowa Station, Antarctica. 
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St. epidermidis St. epidermidis 
a-Streptococcus ( *) St. aureus 
r-Streptococcus a-Streptococcus 

a-Streptococcus 
Micrococcus 

a-Streptococcus ( *) 
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a-Streptococcus 
St. epidermidis 
Penicillium sp. 

St. aureus 
Neisseria sp. 
a-Streptococcus 

St. epidermidis 
a-Streptococcus 
Neisseria sp. 
Penicillium sp. 

St. epidermidis 
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a-Streptococcus 
r-Streptococcus 
Penicillium sp. 
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r-Streptococcus 
Neisseria sp. 

St. epidermidis 
a-Streptococcus 
r-Streptococcus 
Diphtheroid 
Penicillium. sp. 
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a-Streptococcus 
Neisseria sp. 
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Table 2. Variation of normal microflora in the nose at Syowa Station, Antarctica. 
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St. aureus 
r-Streptococcus 
a-Streptococcus 
Neisseria sp. 

St. aureus 
St . epidermidis 
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St. epidermidis 
r-Streptococcus 
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St. Jaecalis 
a-Streptococcus ( *) 

St. epidermidis a-Streptococcus ( +tt) 
r-Streptococcus St. epidermidis ( +tt) 

}!enicillium _ sp. 

a-Streptococcus 
r-Streptococcus 
St. epidermidis 
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a-Streptococcus St. epidermidis 
r-Streptococcus r-Streptococcus 
St. epidermidis Penicillium 
Neisseria sp . 

a-Streptococcus 
r-Streptococcus 
Diphtheroid 
(3-Streptococcus 
Neisseria sp. 
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r-Streptococcus ( +tt) 
a-Streptococcus 
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Neisseria sp. 
St. epidermidis 
a-Streptococcus 
r-Streptococcus 

St. epidermidis 
r-Streptococcus 

St. epidermidis 
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t=--0" , -c J:t� -r-0 § a�re m 0) �wti' � 7,i. t.::.. � q=i "c' 7,i. f vi �:it!! c L- -c � 0 0) n: ..:t 0) nx: a "c' � 

0 .  ,J,n7(fi't:'7;.fvi�:ttf!v=.Jrj� L,t-:�AiJ, G v:t ,  St. aureus, Bacitracin v=.�'.:fttt:0) � 0  St. 

pyogenes A �' --'t" O)ftl! \., ,;b� 0 �FwI)Jj(ltO)ffitJt�p'ffiv=-� < �lli tt .h -C .to  lJ ,  IJlHO£:tt!! J:: lJ tt 

G v=-*�O) f-:at> v=.ni:=:t:O) i!UfC1J iJ;fttT L- -C " '  0 k 60, � < O)ffiiJ;�lli tt .h t.::. i 0) c Ji!:,h.h 

Q . �*®v=. t Pf§!ll*, �tJ�* O):fiE:fk�IDF:t -c \, ,f.:.. -:. tL v=.N L, -c ' :tlit ob iJ >  G 7,i. f vi£:ttl! "c' 

1:.tis�rcvt -c " , 0 4 � O) �J! v:t, IE'Mffi:ft c L- -c-ttv=-�lli tt tL -c " ,  0 1., ,b� 0 1J:wl)Jj('f1:0) 

ffi 0) J,i.iJ;�lli tt tL ts: . ffi*:tt!! c v:t 1. ,  x. -tO)fflm't:'0) 1:=.m r=. t.t.h ,  �lffil_O) grilJ� � � lJ '.:ftvtts: 

" ,t.::.ob v=., 1Em'*1Hffi�O) ,,� '7 :,,- .7- tJtf*t-=.h -c " ,  0 ��v=-� 0 c ,'t!,h.h t.::.. m.:if!!¥1J�1& I l  ::1J A 

ts:.. 1. ,  L 12 n A {t� L t-:!fif:Mt=-k t.::.t.::.cFffiO)�*�rr � t.::. . -:. O)!fif:Jmv:tmffi't:'v:tsl� v=- �t.::. lJ 

?i-�lffil. t t.:.. " ,�J::� L- -c ,  �At.::. 'b t mfri-v=.t:e -c f'F�-t- 0 -:.  c iJ;� < t.t � -c " ,  0 .  m?'f-0)� 

illll.iJ;J::� L, -C \, ,  0 c �:t  \, ,  ;t ,  � v=- 7;. G .h  0 J: 5 v=. St. aureus, St. pyogenes ��lli i"" 0 � t 

�fJn L ,  ftl! O) "  ,b� 0 1rWi)Jj(lt c " ,h.h, 0 ffifi t ���lli tt .h -c l.  < 6 .  § jtl¥J, ftl!jtl¥Jts::fi£ 

;fk c L, -C t Pl!HiJi* , m fjt*, 1::1 1::kJ * ts:.. c� iJ; 7;. G .h -C \, ' 0 . 

tt G v=., ���b;�IE L S *IEl*J0)1:_fis v=--t-:B- t.t.ht.::. c ,'t!,h.h 0 �IE 3 iJ A 1& v=., IA'.l**tJ: 

ffiO)�*�fi --:d.::. . �v=.7;. G .h 0  J:: '.5 v::. 1, ,;b� 0 lE'MffiHHI� c t,  ,;b.h, 0 ffifjO)ftl!v::. ,  fl k 0) 

wI)Jj(lt�*i"" 0 c ,'t!,h.h 0 ffi ib �lli tt .h-C 1, ,f_:. -t"t.th'b St. aureus, St. pyogenes, Candida 

albicans ts:.. c' 't:,� 0 .  �IE L -C iJ• G v:t, 19" k 5[;0)Jffi�v=.m lJ ,  �*'f-iJt�ob v=. < < -WU� t :P ts: 

" ,iJ; , yts:.. < c t 7,i. f vi£:itl!'t:'�ti!i� L--c " ,t.::. 4 1; 0) �/:\ 0) 5 'b 1 1;  tu:t, mffi't:'� L-t.::.� 

;Mv:::. v:t1'!lli L ts:..il• � t-:ii, t.::. c x..Ji. St. aureus, Candida albicans ��lli L -C " , 0 .  m�:ttl! 

J:: lJ S *IE l*J O)jj'iJ;fflmO) N�l!til;* 't:'� 0 -:.  c iJ;hiJ, 0 .  

tt G v::.lli¥61WO)tfjl,ij�:t c G ts: iT• � t.::. t 0) O)IJlftU�:ttf!v=.JIJ� L--c iJ, G ,  •�l*J 0) 1E'M*8Iffi� 

Q) grjbtJt� 0 tJ•-:ail· ��* Lt.::.. � 2 t=.7;. G .h 0 J:: 5 v=. , ¥rJ� 3 :n A 1& v::. :i6'1., ,  -c t-:t1Em'*8Iffi 

l!t c J:: vftL 0 ffiffiO) ftl!v=. Penicillium sp. ��lli L t.::.�b� \, , f.::. . ,t Q) 5 'b 1 1;  �:tlli¥6HIJQ)t;jjl,ij 

c L, --c O)Pf§AA;fli�iJ, G ,  -t°'t:' v=. Penicillium sp. ��lli L -C :t6' lJ ,  ftl! O) � v:tlli¥6M" O)P[Jj!lJlfti� 

Q)x;jjl,ijiJ, G vi. Penicillium sp. v:t�lli tt .h -c " ,  ts: t, , .  

¥11# 6 :h A 1&v=.!iu**v=.�* Lt.::. c -:.  6 -�:B- � 4'b tj::q=. a St. pyogenes, A � Ll 7'f- 0) /3-

Streptococcus, St. aureus ��lli L-t�� t S 9 ,  .:. 0) .:.  c �:t ��v=. J: � •ti!i�""- O)wJJ$c't:'* 

��� r-, � t�-t.hn;� 0 t 1, , 5  < 9 jlz L-tJ�fihn-c 1, , 0 t.::.o0 c ,'t!,h.h 0 .  

7;. f vi£:ttf!v:::.,J,n7(fi� L, t-:�O)�*"(' �:t ,  g1(fi�fy, G Penicillium Sp. ��lli L t.::.�iJ; \, ' Q 

i}t� .AJ:t,  1i1(fi ,LlfiJO)frJ# 3 ::1J A .to J:: (1 6  ::1J A �v=. :}6' \, , -c ,  i t.::.P[Jj:ij{;f��v=- i *iH:t�lli tt .h  

-C t, , fce 1, , . /:f19eHIJO))aj"J:l� v::.Pl!iAA;ftimiJ, G Penicillium sp. ��lli L,t.::.� c !A]-$�'t:'f!JJ1, , -c 1, ,  

0 �O)tj:tO) 2 � iJ, G JIJ� 3 :h A f&v=. ,  -�fi!i�iJ, G Penicillium sp. ,£:�lli L, -C t, ,  0 iJ; ,  -:. h 

�:t�\. ,'fl_l*J "(· Penicillium sp. O)JJ?l-J-iJ;�� L•�ti!i�v=-#� L f_: O) 't:' �:tts: " ,iJ, c ,'t!,htL, tt 

G �=--l-0) 5 'b 0) 1 � �:t7;. f vi£:tt!! i "c'n?<D"'z' L -c .to lJ , -t-:.  � "c' Penicillium Sp. � M:'b�lv 
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-c- 1. , f::. .  i t::. , .7,.i. f ,i�:f:t!!-C·1:.fis'z'�Htt::. 4 :i5 0) 5 'b 1 :i5 fl Penicillium sp. 'z' � ili L -C I. ,  

t::. . 12 :h J:l t::. 0 -c .b t.:t::.U.!Et:¥Ml v::::.�vt 6 ffi O)�*�fr 0 ts:. c ;:. 6 ,  �v::::..7,.i. G tL 6 J: 5 1::::. 
St. aureus iJ; 6 :h Y:l 6b i::::.�lli � tLf:�v::::. tt., 12 :h J:l ftH::::. iL ®i:1. , -C�lli � nt-=.iJ:, {W,O)* i:t.1. ,  
b t4>  0 3�Mm(ttO)ffi 0) .7,.i.  -c-� I) ,  JIJfr 3 :h J:l ff v::::. Penicillium sp. O)�lli 0 tL t::.� iL 12 :h J:l ts: 
"J c  Penicillium sp. ��ill lJ_ciJ, 0 ts: . � G v::::.1ffif�Hf 3 :h J:l ts: 0 -C •!Et5t�¥A'2:'�* Lt::.. c 
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t::. . -t°tJ:b'b B 71(�0)m& Y' p 7·' 1J yffi  11 1>. /  1J Y Y"J '2:' ffi 1. ,�:1ttJRfpJPG$v::::. J: 0 -C{JllJJE 
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* L t::.��1t';k:t,t -c 1., , fJ: l ' . � ;h i::::. & L -C IgA 1::::.� 1. , -c ,t. , m:ttf!v::::.�vt 6 Jfrlmi::p0)7JUJ'.iEfl!i 
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Antarctica. 



66 

v:tlEriitfifHcJ:t L -C ��i@i1., ,Aff�� L -c 1., ,f-: .  � hv:t*�vc J: Q P�UiJl�ffl"""-0) W'J.O) < !I jg L 

-e:-rnjf)r '"'C:'vi.� G < JtW� IgA ]J��·'a:' � t.::. L,, -$iJ;lfilr:p vCVTEA L, -c lfi1�tj:t0) IgA :!Jtf*n: 

�:JJn L t-: t 0) ·t-vi.fJ: \,  ,n-. C ,�:h:h, o . �R p· p :l y :/ifLf* C < tC IgG, IgM, IgA tC� L -c 

v:t, ffi* c v:t v,;t£:tmpgnn.£tJ-. < ffl� t�rm � h -c 1., ,  Q PB®£:f.:mpg'"'(·O) 1 4tfs £ � 0)1::.�'"'(

a, IgA �:t���:fJOO)Jlti/PJiJ;,7,,_ Ght.::. t 0) 0)1i�tJ:�llvi.tJ: \,  \ t 0) C � X. G.h o .  

1:. f,$: r3 i,c :to /rt Q lE � kiHm � 0) £!'. �U v:t, � 1::. ¥zl Z' '41 ,t., c --t Q �Ar� P -c:-tis Q ;fi!i � Im F.lr -c:· 0) {f)J 

� c , �Jtl¥JtJ:1:.#:l7J�001lm"""-l7J�fl c n:� x. G .h o .  fi1i!IlNvmic:to1.,  , -c a, � L < �A 
1-, -c � tdJ 1:. �, c < vc tmm � i

r
m 0) � m: 'a:' 1:rmtu--r-o � c -c:-1=. ��®,, � !) 7 -td� nit L -c v, 

o c �x. G .h o .  � c icJ!f?&���:IlEvc i n , -c auffil.!iJi . �.liJlO)fi!i�, � �. •�1130)lE�kiB 

ffiiltJ;��-t:" O),, �  Y 7 - 0)�itl'a:'*t.::. L. -c t , o  c �x. G .h o . -"JI, �Jr1¥Jt.r1=.1*1wm�• 

�O)���*aH�•, � P P 7 7 - � , T kiB�, B kiB� � EO)E� Kn L-c�•'a:'�--to 

t- , :h � o 7 � .:I. ,, � :/ r l¥J tJ: MJ� 'a:' t --�d.::. IE� tiff if ftt 0) ffi f* vc EE *-t" o nx: 7t 0) ?JV!£� it L -c, 

£> 0 1., , v:J:. £ t.::.1  Y !7 - 7  .:r. µ :.,,l7J�1:.z-�--tnx:Jt0)!1&Jl£'a:'it L-C � G:h.h-C < o .  fi!iJm:riivFJr 

tc�vt 01Em-imtBIOJ1i � OJ  1 --?tc1*vt!¥.Jtd'Ffafh i�� x. G:h on�, � ::.  vc v:t��*�*l1Jtt 

ft, pH 0)�1l::, 1L���lU)j1!1J�l7J�:£tJ: E ;a; �  x. G .h, � G vc bacteriocin ��j{� 

bacteriophage r:::. J: Q ��ltffiO)��. #l:1:.�J{O)fi-€1::.t.t: c'iJ;tisvf G h Q . � O) J: 5 vc , fti 

ffl*®t91:.�K � Qfflm��nlt L-C��O)$ffi��-0)-�1¥}� �-'a:'�U-t' Q �iJLl¥J � 

f'Fmn:, lE�Effi�O)�*®t.r&'.iU'"'c'� Q C � X. t-: \, ' ·  

4-@J�� G O)fj"? t.::.mffi:ttf!'"c'O)��vC�\, ,-c t '  P!NM#i1iWHc:tovt o IE�*'ffiffiillO &itl�:tJ!f 

IJ.&����vc:to/rt -Q � I Mrt ,,� !J 7 - c  l, -C O)�iUv:t::k � < t ,:h� G 'M'tfffi� c L -C O) ,,� 

=:J / A iJq¥iffiJt! Hc$\, ,-c v:t ,  *� c. 1,,,  5 7i-tml¥Jffl�il; 1 "?O)wJJ� c t.r !J Pffi!M#i!i!Il, •�ti1i!Il 

OJ:f£1., '*�b� < 9 jg Lio � 9 ,  m � ffi S o  \.. ,  v:t)i-$�Affi c O)rai vc*·�O)�itil�$ .:: -0 

-C, St. aureus � /3-Streptococcus l1J J:: 5 t.c 1., ,:h� o .::r. !J - 1' m�ijO)�m'a:':tfllft!J --c· � f, 

iiffil.liJi*, �AA*, � o  1., , v:t•* c 1., , ; �'"c·ffi;o:�u±l � .h G  J:: 5 vct.r o O) '"c'� 6 5 .  

*��t0)1=.ma. m±K c ? � t •��-�O)gT��-*- �h o �. *�:tm���Z'� 

0" Q � c ic J:: !J nI::tfflUtc v:t� ,q' vc*;.tvcxt-t o r t.chJ lOm�n�,7,,_ G .h, ,7,,_ fvi�:l-t!!'"c·k&6b 

n� G �mz-�vt-c " ,t.::.�.ffil vc v:tIE11tEffi�O),,� =:J :.,, A O)!L.ttv:t� ;t 9 ,7,,_ G .ti f, tr L-6PB� 

£:ttf!'"c·Jl$vc)i-rctB-cft� Lt.::.::&�. � fvi£:l-t!!·--vJ,1it<fi Lt.::.�tJ: E ve� G .h o  J: 5 vcm.M 

rai vc�!Jt�O) a vf L 1., ,7f.$fflm vc :to b�n t.::.� vcIE 'm tmffi� 0) !Ln 'a:'� C -C,  m �ffi (J) �fH ;a: 

� Gn,  '®;1*1¥Jvc t riivFJrO)*:IJEnEAtn;,7,,_ Gn t-: � c v:t!iU-*�1., , .::  c. t� 0 t:::. . 

� n Gm�ttiJ�� G  c ,�,:h;h, Q St. aureus � St. pyogenes, Penicillium sp. t.c c· v:t.4'@1 8 

* J: 9 1¥fWi�:l1!H:.�'ti�,l,,_, m:=:tO)�:tf[jJ O){.l&Tvc� C-CPfl;l,ij{;fJ!j)m;O),,� !J 7 - ��it L -C� 



Jj L t� t 0) iJ, ,  � o \, ' �:t-t-c· i,cly!i,, ,lt¥.�-C-�:ttl?.r*J VCff'b� i ;h�2l{k��P� i -C·mttJ,iJtJl!&{k 

�* L -c�i.., , -c \i ,  o ffi-C·� o iJ, f:t�W=J -c-� o .  

*WF�-e:-�txt� t L -C rr 0 t t-fU'efiI 0) :ft;f-fiJ, G St. aureus, Penicillium sp. � �t!-1 L -C \i ,  

o � h; �  I) ,  ��4-@J t 1lHittl!""'-�'G�A., tc. t. c c .'cthh o .  tJ ,  0 -c �� L tdtffi[ll -C·O)� 

ii' (1J,J 1 1 @, 1919) �:t, � -JJ J3 O)�:ttJ?.-c·O):'t.m-c-1.., ,bvp 6 IE�*JJrm:i&O)ffi'.fl 0) 7;,,_  c tJ: 1J /� 1J 

7 - c L -c O)ffiO) /�  7 :,,- ;qt c h  -c 1,, , t� h-; , mffirll vct-31.., ,-c  at1-1Jefii vc�t1-1 � ht� 1, ,bvp o 

.:r- lJ - H��ffivt ,  mffi:ttl?.tct-::,1,, , -c t -t O) i i i:l&v:.�t1-1 � hPt:JHJt¥i!i�O)/� 1J 7 - ��1iBZ L 

-c :1:tnf L -c i,, ,f� .  ;:. 0) J: 5 t.r.},. Jt ,  13 Ji:1¥Jv:. t fm'.fi1¥J v:. t P�Jill�, �tlt� t.r. c· O).%:lilJ:k�� 

L -c 1,, ,f� .  � G v:.�1,,  ,�iJ,i,,  ,mu�-c-�� h-;-wv:.tt•� L -c 1,, ,  o £=1ri v:. � 1,,  , -c a  C� vct-::,vt 

0 ��), )2- 0) r=p O)  1 }J 1:.�lli � ht� Penicillium sp. iJ;, � iJ; -C l'l@O) � iJ, G <b �lli � h-C ,  

1tHt�� � 6 1,, , a�rr:��iJ;1t *- G h  o .  Lb> L ,  �%� L f�*-:0,�0)� itr�*OC0)9,-'fJ: 1,, ,  

:ttl?..�-C-0):'£7§ 0) f�6bh,, 1,, ,bv}) 6 IE�*,HJiHe! c L -C O)/�  7 :,,- 7- n:f*t�;h -c 1.., , f� . 

•�tli�O)I£�*1Boom t ,  *ror::. J: 1J t h '"-*�� ;:. L ::. nt1:� 1J Jl& � n -c �tt� c L -c 

0) /� 1J 7 - v:.tL:h� :'t.  C ,  frJi®:'l''f:0) 0 0 ffi t �lli � ht�iJ\ )2- 0) ftJirtiHtnITT.aJl'¥��r::. t-::,(t 0 IE  
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