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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. 

� �= �mITTtZ: 15�JftO)f<'l1V' E *IEP:1 �, rlj�JftO)j,' fH' � J�,b.h,,Q ffiffil.:to�, 
-C, µ'f]-flfflf*;/J{1:_r§�w'tlttc�itO)Pl;&.e]lO)iE1t\'ilfflffi •• to J: cf1*�MJeJ.st7'o 7• 1) 

Yttf*O)�D��tt��§ITT�*�-�fi0k. ���L-Clli�M�--J:��-
53-mHefo��� CialffiJ::gJf �fil ':�'t� c C, :ffl.ttf!�(±$JijO)�b !J § tJ: c:·1.:.tx:@, � 
H.:.:Jm!Ei& 3 jJ J;1 ��-Cµ'f]1* {c �% C tc. �t::.rfn.iij���VC 5EN:7'07' 1J:,, 

IgG, IgA, IgM {::--:::> P -Ct Ul.UJE Ct::. -=c- O)!a:!JHi, tJ T 0) c .t5 � � db -Q. 
1) ;ffl.:tm--c 3 jJ '1 {v:O)�jr5�l'i, 111&•$0)lE#ialiHtH::.;b;t '.J �itJr-;tJJ. c- _:di.,tJ.� '· 
2) :ffl.ttf!l.:..t51t ���!Ui. m1*ffi��lli� 0 t O);b{�tm L, -cl '-tc. 
3) .7J.f�J�:lt!!�0)1:_?§1Hi, 4 -i5$ 3 -i5:b;IE1lU:ffiffi�O)/( '7:,, :::z �f*0 ·n 'f:::.. 
4) m:it0)£�1::liW31*ffiO)�f_f:1$ t �l '· 
5) :JmjE�O)�%�tj:W3}Jjfffii:bl��ticb �.h �. 
6) f*RHI:*'� 7' a 7' 1J Y 1:- ii, IgA :b�Jt'IJ.m C -Cl' t:::.. 

55 

* !Eft:/:;f�W3l!ff:I'f•lll&PfU4. Department of Otolaryngology, Saitama National Hospital, 2-1, Suwa, 
Wako-shi, Saitama 351. 

** E ::<$::k'¥:B'ii'¥:N!Hll1:.!!?o'¥:tt¥. Department of Microbiology, School of Medicine, Nihon Uni­
versity, 30-1, Oyaguchi-Kamicho, Itabashi-ku, Tokyo 173. 



56 

1. tt C 6b vc 

��Q)-A1J,,JIH:t, 1978if:.vc B**��tffi,�JitiE�vc$:f.m L, :itffimgf'3Q)ftA -c·;pQ .:r..A 

if-� -Ac, �tiE�.ft c Q)n[§Ji1{$Q)IE1if*'1Jrii�� J:t��w L ·o,, � (,J,JII fin, 1979). 4-@H:t 

iJ:,Gft1J,JIH:tffi21?XB*m"ffi:ltB��7J!U��1f�Q)-_fttc�v:ihQ;: C vct.r_ Q' c.nz-tl� 

vc;itffivc:tov:r ���$;-� � tJ iCwfffivC;to\, ,--cit>�� L--C, ��1¥}vCPJ�J.lQ)�\,' 8 *@lf'3 

C N�1!tQ)9?fJ:\, \ cJi!Jb.hG mffi:!tlHCiol. ,--cjR]-@f*;o;�m��vtt.::..�t.vc, P�liJO:ITTvc:tovt 

�IEm'MfiffiJ&tc.1.,,'IJ,.fJ:. ���'/J�.;.G.h,Q���. i: t.::..-tQ)*t.::..-r�lUvc":>1,,-c�tt L, � G 

�ZPb�-Cf*·lt��yµ�!J:/��Kt����Gh�����-W-tG§l¥J�*�-� 

m:ffilflfflUtd f .b t:J v:t.1979:¥11 Jj 21 8 Jft#iH$J!J{� f:B �Lt.::... �JH:t.43;.15 --c· C. Q) 5 t:> 10;.15 �:t 

I�A, 33;.15'1J�b!1f�.ft--C·;p0t.::... f:B9ewJvc �jl(l)q:t'/J"G at random vc�1;�A..,--C·P�J!J{Jt 

w��1*J& L, tff'A1¥.HC:igft L -e:*�� {/)Xi� c L, IAJ ffi¥: vc .Ifil fr!l <6 �-c §Mf f µ 7· !J :/ 

IgG, IgM, IgA vc":>1,,-CfflU'.iELt.::... f.k-t.J ;v:f:B�L-C1981if:.3Jj22E1t.ft��--C-¥r!Hm-r 

� i: -c·Q)I67J JLIS i: 1J Q)r13,, �:ttlHc�" ,--c�@-r-t.th-t:>m:tmJU1H�, 3 7J JJ, 6 7] JJ. 127] 

Ji vc, � G re i tdm�{f 3 7J Jj ��--C �:Wvc�* L -C, m�!HC:t-ovt Q nm}!J{$Q) IE1ft*1HffiJ&Q) 

1-lfi c, :5EN: 37· µ 7· !J / Q)�i!Jvc ":>\.. ,--c J:��-� Lt-:. �j{Q)� < v:t, ffl� t ltOm �.:hJl5'1C,, 

:ttgQ) J:: 1,,f1BW£:lt!nc.t-.n,--c1=.ns��vtt.:n�. �jtQ) 5 t:> 4 �v:ttlB�£:tt!!J:: IJ � G vc 20
°

C t 

�im!.Q)�1,,ffi*:Jtg··e;5 Q :1-;. fv:t:�1f!!-c·�1f L -c 1,, Q. ;: Q) A:iivc "?I. ,-ct ��vc�#-�fi 0 

t.::... 

P[§J!J{IE1ftkffifij�Q)�#-v:t, swab-tube� Jf:f\.,,--CPffgJIJ{5tW��1*l& L, cooked meat medium 

vct.::..t..:t:>vc�ffiL -20
°

C vcf*;ffL-C'mtmf1�:/:ffllLt-=:. :f!€f:ltBc L-C�:t • .Ifil•*=R�:ltB (&-;,' 

1Dli&, l::: 7 .::, _IflI}�, '7 -tJ--#" lfil�), .:J- a ::i v - r � x :lg :I&, heart infusion }g-:1&, BTB !€f 

:tm, sabouraud :tg:tmtJ: c·� J:lh, --c 5t�:lg;tt L, Jew L t-=: :�.f0-1Hc ":> 1., ,--c Y 7' A �f.5. l:ey:vc,£i$ 

r.--c��1J,f*�f:s, �lm��tJ:c·�rri.,, � Gvciit��:ttg�J'lh,-cffihQ)1?_��89. �1t� 

H9MJ:1\�� L -C "C' �Qt.: vrffiffi Q) �XE� fi-? t.::... Staphylococcus Q) �IE vc v:t coagulase test, 

DNase j£:1:_�, Mannit ?tWf�, -it�iffitlt�vc ":> \.,, -C � L, Micrococcus c Q)�jlJvz=.v:t, 

glucose Q) OF test, !J :/M 2 7.](*7 :/-=E- =- '7 A�fUJIH�tJ: c·vc J:-? --C�XE Lt.:. Streptococcus 

Q)�'.iEvCv:t SF t€f:l&n"G St. faecalis ��l:B L, ftJ!Q) Streptococcus i:t-tQ)�lfu.ttvcJ: -0-C 

a, /3, r �i,c5tffi Lt-:. a �Q)ffif*vcv:t Optochin �'.3tlt, IDitt� fgi1 It� � 1t L -C, St. 

pneumoniae c St. viridaus c o.)�!61J�fi1., ,, /3 �Q_)ffi�-c-�:t Bacitracin ��ltvc J:-? --C A 

� c A �tJJi.OJfififfi c vc0-ffi Lt..:. Candida albicans �:t corn meal :fgfmJ:--C·)Jim;�-=r� 



� t:1:1 L lnJ '.iE L tc .. 

_mm:fi:z7'1) :/O)�:l:V:::.11., 87.f(!:J:0)1 A/ 1J :/f'z'ffi\,,, lgG, IgM, lgA r:.--::,1,,,---C5E 

:J5t £1.tffxi* (SRID $) r:. J:: I) �:I:� z-f"F nx; L--C � J)ZJG re J: 0 ---C fi 0 ts:. "ffi.itlr--e �I& L ts: Ifu. n1t 

t1.k .. t.f. t:> Klq]J£-t 0 c lq]�v;::.�tffU'.iE Lt-:. 

tJ:: � t±Heiruvc�tW&O)�%z-fi 0 ---c"', tJ:: 1,, ,iJ;, �:ttl!v;::.�"', ---c a.!I�H��v;::.�vt o �tEffi r:.--::> 1,,, 

---Ct�ffi�ffic��Kfi0---Cffi·'z'�%L��0���JELk. 

P!51ffi{ITTO),m,tfffi c L- ---C 11., Streptococcus pneumoniae ts-.. G LY t;::_ a �m.Ifn.z- �-t Strepto­

coccus, Staphylococcus epidermidis, St. aureus, Haemophilus �' Diphtheroides, Neisseria �' 

Enterobacteri, E. coli, Klebsiella, Peplostreptococcus ts:. c" 0) ¥Ii 15-iJ�.l:,,_ G ho (:ffi- EB, 1935; 

WATSON et al., 1962; 1J,,if, 1979). i t-:-�O)�:tfii t vi CA, 2:::" fi¥J L, J:: ? t� ffitln�fifJJE � .n 

---C \,, 6. L-iJ� L- /3 � Streptococcus, 2::: < r:. A ff�:ilffi, Corynebacterium diphtheriae, St. 

aureus, St. pneumoniae (f;lfil:), H. influenzae �iJ; �lli � h ---Cl, 0 c, �tEffiiJ, G W3/JRffi� 

2::: f$fi L ---CI., o c 1,,, x. o. 

if at random �c��iJ, GP!5lffi5tilittJz-tfI& L, ,l-O)�lli �ho ffiO) =$iml¥Jt.dlf$z-ft 

� L ts:. .:5 G iJ, C co �jht, k 0) 1!!] < £!Hi v;::. J: 0 ---c 5t ffi L, ffjJ < � 2::: L----c 0) ffimn; t,i: o -"' < 

lnJ��#cno�z-�cok. -tnh��lO)�c<�. ��. �g, :ttl!�, ��. ��. � 

JJ(!!l, Jffi.IB, � f v'l.£:ttl!, its: iiW < $�Z'JECOfi"-"'---C �$1C$ L----C 1,,, o '*� c vC5,j-� Lt..:. 

-�B-ili��1E�1. c. :tHC�rrWJJi, j\g:Bjc�J:!i!.iJ; trtb "? -C 1,,, o. :Jk 1 tC.l:,,_ G ho J: 5 vClli 95 �tr 0) 

xt��1.-t""'-c 0)$�iJ, G t1.� Gn ---c tJ: 1.. ,-;/,, nf§:®tfmtp G O)�lli wn1vt*O)¥lii!rv;::.� G.h ---c 1.., 

o J:, ts:.ffi'fm.c:::k�ts-.. <, 1,,,b�0IEiU;!Hffi_.v;::..1:,,_Gh0ffi'fm.··c,;t;0t.::n\ ��. :ttl!�, wlil 

J�_Hc� 1 i'if--::> Penicillium sp. �. iJi's}C St. aureus "1:'�!:B L-Ct,o. C.;h,GO)�t;:t§jt 

tE� v1.IDF x.. ---c 1,,, ts.. iJ. �> t.::.. 

�®£:ttl!K��L--C3:iJJ3@k--::>c,-Z*��fflmKt�h---C�t4�t�'.i£Lt<�. 

;:.O)�itd�*�IT<)k. �vc�Gh6 J: 5 v;::. St. aureus �HH'eiruvc�lli Lt.:.�t1.3 :iJ J31& 

�;:_ �t.�lli � h ---C 1,,, t.n '· Penicillium sp. "1:' !:B:3BfiHC�!:B L-1-::=J!HHdt 1,, ---C�IB L -C \., 6. mi=ll! 

O)�mn; 6 1J J3 <-· G 1,, 'iwi:"' ,t..:.9:[.b 1-:: t..:. LY�*z- fi "? t.:.. ;:. 0)�11.m:ttl! -c·�1.�zf: �;::.A fJ * � n: 

-$-5U:: � L- < ts-.. IJ, 1i�t=tO)fflfi�Jc'�·t-t 6 i!Ufcn iJ;��SJ -t 6 ts: co iJ•, W1;1*a9�cu�M*, nfx::®t 

*· iOOtl6*z-Wfx..0�t�1Jt1LffiO)�*tci>1,,,-ct, St. aureus ic:xt-to�lli$.iJ:1,1j< ts-..�) 

---c1,,,0. 

�®£:tti!.b:. G � G vC:ffi*:ttl!v;::.J; 6 :7-;.. f vit'1:lmvca, ���¥1J�uH&:bs G 4 i;O))%_il;o;_gJi 

�JWEvt---c � IJ, ¥1J�1& s n J3 z-� ---c �®�:ttl!n· G �i; 0) �AiJ;.1:,,_ --r vi£:ttl!�uJ\1*fi�lAdi---c 

", o. -rO)�.l:,,_ fvi£:ttl!-c·mcon· G�m�JWE�-c ", Q 4 i;O)�� c, ,J-..:0Krr-c·�1., ,t-:1�.il c 



(Mr; �) 

(JM: 

y 

M 

(�) 

0 

<,m m> 

T 

<,m m) 

(t� 

K 

T 
K 
0 

�) 

� 1 m:ffialffJJJitj:(g/;:,t; ft Q UlfHiJ{iE�kil!ii�OYJt:f$ 
Table 1. Variation of normal micro/fora in the pharynx at Syowa Station, Antarctica. 
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St. epidermidis 
Penicillium sp. 
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Neisseria sp. 
a-Streptococcus 

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

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

St. epidermidis 
r-Streptococcus 

St. epidermidis 
r-Streptococcus 

,. ____ 

#¥} � He 

St. epidermidis 
{3-Streptococcus 

St. epidermidis 
a-Streptococcus 
St . . pyogenes 

--,�·-

R3 

:::::: 
;;;: 

Di 
� 

Di 
� 
� 
'+l 

3Rt 
� 
� 
� 



(:tt!! +) 
IT 

Om +> 
s 

(Jrf H & .lm  
8 jJ fl 1f. frr;) 

T 
I 
0 

( 'J.;. f H � it!! 
8 jJ f:J �t:. hr;) 

y 

(.tll! 3* 4efo FJl) 
s 

Cl) 

N 

:v1J :g 3 n JH!z 

Table 2 (continued). 

6 n JJ Hz  

a-Streptococcus 

St. aureus 

J;. f H & it!!. 

St. epidermic/is 

r-Streptococrns ( +H-) 

St. epidermidis 

r-Streptococcus 

Pe11icil/iu111 sp .  

a-Streptococc ,s 

Neisseria sp .  

r-Streptococcus 

1 2  jJ fj 1� 

St. epidermidis 

r-Streptococcus 

St. epidermic/is ( t+ ) 

r-Strepfococcus (·Ht) 

St. epidermidis 

r-Streptococcus 

frt} [IJ 1f 

St. aureus 

St. epidermidis 

St. pyogenes 

Neisseria sp. 

St. epidermic/is 

r-Streptococcus 

«-Streptococcus 

St. epidermidis 

a-Streptococcus 

,,-Streptococcus 

z 
� 

\0 
00 
w 
\.....I 

5f 
&t 
1>;t 

� 
)IDD 
3 
� 
� 
t::r{ 
30} 
m 
mt 

(\-' 

� 
%t 
ifii 
� 
� 
'q_ 
a 
\..l. 
-..::::: 

� 
� 
� 
3 
m1i 
� 

°' 
w 



64 

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 
;:. 6 , St. aureus, St. pyogenes iJ;�ili � tL -C � I) , i t::. gram �It O),ff ffi Klebsiella pneu­

moniae 'z' � lli Lt::.� '6 � 0 t::. . 
-15, �<%:f:tl!v::::.�vt 0 m&mft c < v::::.ft�{i_0):5E& y·· P f 1J Y:i1[-(ta 1., ' }J " V::::.1(:f$--t 0 7'.J •'2:' 

911 6  § Ei"J-C·, 5E:J5t ;7" P 7' 1J :.,- 0) i::p-c ! t. IgG, IgA, IgM c v::::. "J I. ,  -C SRID $ v::::. J: 0 -C illiJJE L 
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lli9BfiIO)J;_i-�, ;ffl.:ttlH�IJ�ff70 B ,  1 1 :h J:l ff, 1ffi� ff80 B ,  O) rr 4 @JO) .J:filmv::::. ":)\, , -c-c· � 6 .  
[:gl 1 v::::..7,.i. G tL 6  J: 5 v::::., IgG t::::.� 1., , -c  (t.ro 1 if. 4 :h J:l }::::.bt::. 6  ffi�-C-0)1:.ti§ v::::. J: 0 -C ,  {71J� 
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-c-�?!$_�&--t 0 � c '2:'T� L -c 1. , f::.iJ: ,  m.:ttf! -c· itJc O)ffilr:.���p O)jij[IPJ-JJ:� Gh k .. iL 0) 0) 
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Fig. 1 .  Variation of the serum immunoglobulins at  Syowa Station, 
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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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