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Medical Investigations on the Wintering Members of the 

10th Japanese Antarctic Research Expedition 

I. Circulatory Condition of Finger Tip in Antarctica. 

Masamoto KIKKA w A* 

Abstract: As a member of the 10th Japanese Antarctic Research 

Expedition, the author spent a year (1969-1970) at Syowa Station in Antarc­

tica. Circulatory condition and function of the fingers of the wintering 

members were studied. 

(1) Twenty-nine persons were examined and the average of their ages 

was 30.9 years old. 

(2) Outdoor temperature at Syowa Station was 0°"'-5°C in summer, 

-23°C in winter. 

(3) The average finger-tip temperature of the members was 31.3°C in 
summer, 29.8 °C in winter, and 30.4°C during the year, and it changed in 
parallel with the outdoor temperature. It was found that the finger-tip 
temperature in Antarctica was about 4°C lower than that in Japan. 

(4) Plethysmograph of the finger-tips of the members shows a low mono­
phasic wave (3.3 mm high), and a flattened wave when the finger-tip temper­
ature was below 25°C. Generally a high dicrotic wave (12.9 mm high) was 
found in Japan. 

(5) Pinch and adduction power of the thumb were not affected by low 
temperature of the finger-tip. 

(6) It was concluded that in Antarctica circulatory condition in the 
finger-tip was largely affected, but function of the finger was not much 
affected. 

3l 

* �.ft*rfv3��%5'H-f. Orthopaedic C1inic of Yonago National Hospital, .Kuzumo, Yonago, 

Tottori. 
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'(d1m1n1ched (flat root pattern 

d1�tena1b111ty 1norease:1:!�;��!) 
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m������t s *K�� o�A����m�m������ � �•Lt::•�. ���� 

SJZ-:feyf@Ji. , tiiJ� 3.4 mm , ti.iJ� 3.2 m m  --e , 1&��3¥-:feyf@[vi , tiiJ� 13. 1 mm , ti.iJ� 12.8 mm 

c' , ��l*Jt�1�������viffi.Y_:, --C{Jh, fli � ffiLk. Wt1 (1969) vi , 1����1J��F� 
. . .  
vc{jf\,,*ffliBl� monophasic wave vc t.,c o *vi , ib�*iJ��f�VC����vcs o*c'So 

c ��--ci,, '  0 .  --tt.tb�ffiffi��l*/\�1���iBliJ��f�vc{]f1,, '*t§� �ffi Lt:: � c vi , �� 

i:f:lvi l:�� ib�*iJ��f�vc.���11Jvcs IJ ,  .Ifn.��vfE:l:iJ�ffi.Y_:, --C7F.E!�Jt�vcs '?k c�x.. G 

h o .  � � t::.Y_:, , ffiffivc.�1,, , --c vi 1fJi-���fi5 �B' Ive'\, , o*c' t ,  ::ff��tt/ia�flffi�?R. 

-��1t.vc J: o���ffl:l��:il�vi , ffi.Y_:,--CiWfJ 1,,, � c � � �!,IL, fnJ�c' t ��iJ� § rnvc veffl lli* 

o J: 5 K-��-�K-� � - T - ��-L. 1fn.ff���ffl&U.Ifn.�h !vfi&M�ffl � �'"f 

o cyclandelate � �vmL���T�VC�.Y_:,t:: .  �� . � �  cyclandelate ("."7 7 ) � �ffl 

vc J: !J �tjJ �  ffi L td�Jt t s '?  t:: . �vc ffiffi:kl¥nr<rri:f:l vi , Wlffi , -=t JE �� �vcn�n� o ffl:� 

$viffi.Y_:, --C� < ,  *-�-*4 � 1v1e2�$vC , -th-Fhl:8c�-� �-�VCA.h--C ,  $ B �1iffl 

--to J: 5 �.Y_:,t::k.Y_:, , �f!�-=f�&Ut���11ffi�{R.��1t. � �  1.1:lli*t:: c �x.. Gh o . .U 
" • '  . . 

1:� � c< .  -=tm�tt1m�m�&um�����*J: 1J ,  ffiffiK��o -=tffi���.Ifn.��mffi 

�{R.vi B *vc ��o-� J:  iJ ,  ffi.Y_:, --c�i,,,�JL�vcs '? t:: c�x. Gho iJ� .  -th�mITTt.t1-IE� 

� ffi  � t.,c iJ�  "�.> t::�vi , *�/11&1t.vc J: o f'FJ:11 t ��2' ht.t �hvft.,c G t.,c 1,,, . 

�:.1J-=t1��Jlibt�nvc":)1,,, --c;,,i. o c, £3:1� cffi1�rf3ic,�-0 i ;,,i.jJ�JlUJEf@ c� 5 ) vi , � 

�oo�awm� 3  J L 4 J HiSJZ-:fey 5.o kg irr< s --:> t::�n� .  aB;f!J�jfg�fi§q=i ,  �m�flfr--r o s 
}I ,  · 9  }lvcvi f:fey 4.5 kg ��vc{Jfr�ffi(.i] � ffiLk. LiJ�L, :k�ntcfi$� 1 1 Jlvi t��m 

ltiJ�ffi.Y_:, --C{JfrL--C \,, tdC t tJ�iJ�b Gf, ":) i ;l,i.;Jvif:fey 5.5 kg c�jtg�fi§tj=t J:  iJ r§IJ \,,frnf � 

ffiLk. i t::£3:1�� 1*.JiriJJl?frnI (� 6 )  t ,  ":) i 7,i.jJ�%£1t.cM{W.Lt::�11'.:k$L, l l J! �  

:k�ntcfii:f:lvi , fJB;f!J�jtg�fi§� J: iJ ffi.Y_:,--C r� 1,, , f[i �ffi L ts:. --tt.tb � ,  aB�tJ�jtg�fi§tj=tvi , 

�m�flfr&Uf��m��flfr c�vc , 1��� n t flfr--r o n�� ;::- c < Ji!tbht::n� . *�»K 

ffJ:P�t��m�n�ffi.Y_:, --C {1:£1,, , f[i �ffi L t::�mvc , ":) i 7,i.jJ&Ul*JljiijJ�vc�i,,, f@ �ffi L ts: � 

c vi =fiHcB[ L t::iJ� , � � J](lz;lvc ":)\, ,--c vi7FOOc'S  o .  �p,.�vc{Jfm��c-vi , %n�iJ�5!1,, '� 

���v::::.: t.t --:> --C �  I) , -t� tonus iJ�:lttL, in t r insic muscle � jJIJ�5! < f.t --:> 1::� c'vi f.tt '  

iJ � c:ttiJ!U2-h0 .  'ik, 7(�nr<fivi����vc fitJ: --:> f::k.Y_:, , nKfi$t��31;ifJn�� < --c{t� 

vest� � � t::--tvi c'c,t.tiJ�  '? t-: � c vi , *�111&1ri t �r.12'h o � � --c-s 6 5 . , 
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5.  *5 
I .  ffiti���Jl� tlB�£:!:jgF:::tovt Q ffi�&I!t��1Ui , Ji.�&��1t;lt(JMi!Mjf*U!�� 

ft c �1tl L --n , t.: .  �:t-,*1�:t!'r�&I!tvt , s :;$:vc:tovt 0nx:A�r�:tl'r�filt J: 9 3f:Iey*9 4°C 

{.!£ \., ,  1@� ffe Lt.: .  i t.: , 1,, , f :h t tc-O!UiJ� r§J 1,, ,  1@� ffe L k . 

2. i¥Jl:i�:t-�ffil�tIB�£:tfilvC:toH" Q tl'r�IDR��*fffl5tvi , �ffi�� monophasic wave 

--e , �r§Jvi:iJZ:tey 3.3 mm c tio6t{r&iJ� 0 kiJ; , B :;$:vc tovt 0 JvtA�r�:t��IDR� � vi c Iv 

c'iJ� . m:ttr�� dicrotic wave -e , ��vif:iey 12.9 mm c i%u{@�ffi Lt.: . i t.:ffiti�:t­

tj:t , :tl'r�&l!tiJ� 25°C Ll Tvc tJ: 0 c , :t��H*�vi , :iJZ:jfl.t_i:: flattened wave vc�fi Lt.: .  

3 .  ffiffi�:t-tj:t� �m����n� � i �n .  ��ntl#K , Ji.�m��•tl�� < .  m 

�tllll.lt�{!& Ta=!fv�5j1,, ,J1j{fPJ�ffe Lt.: .  

4. fflffi�:t-$vi1���.rfiJ.��Mffl�i�iJ�tioot��'c-2b 0 k c  �x. G:h 0 il� .  :tl'r��� 

�l§hvc � 1,, ,  t vi , � 9 fr& T L  t 1,, ,  tJ:iJ �  0 k l  ? vc }!th:h 0 .  s:. ;h vi , � 1,,  ,�:t-�nsvc J: Q * 

�J/J1t t �J.l�:h 0 "" � 'c'2b 6 ? .  

ii � 
�IO?k s *ffiffi:1:!g�fMW�t�1f-��:fmii.EEivfiJ��10?k�:t-�ffil�fft�fJ!JJtanvcxt L -c�f., 

J: 9 �lM$ LJ:vf i -t .  

Bunn, G. M. (1966) : Skin temperature, thermal comfort, sweating, clothing and activity of men 

sleds'ing in Antarctica. J. Physio]., 186, 216-232. 

CAVENAGH, A. J. M. (1964) : Cold acclimatization of the fingers. J. Appl. Phy$iol., 19, 1�8-Hil .  

J'c*JC;j( (1968) :  t$����0)-'f-f::.di-0�1t . .m.�12:5.$, 11, 63-70. 
1};:ttfa • �ilmff:IB� • �ffitliEW3 • J'c*x:1( ( 1 970) : -'f-ffi,�c�tt-:r.ce-11�,@,0)�•- !fID7i-f4, 18, 210-

211 .  

�ffitliEim • ,J,f*fa • �ilmfaB:1( • J'c*x:k C I969) : .1:�.ce-11�/!,0)*ffifl§fflibl����vf-t�V- !fID7'1-
f3L 20, 1386-1387. 

WYNDHAM, C. H. (1964) : Physiological reactions to cold of men . in the Antarctic. J. Appl. 

Physiol., 19, 593-597. 

E'HiErE! ( 1 969) : 7
° 

/V 7- ::r - 3(''- 0)Jl/KjJt(MO) 5!15. 12:5.�[±IJtlft±, 

( 1972� 1 }j 5 B '.5l:�) 


