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Mechanisms of Thermoregulatory Adaptive Thermogenesis,

Nonshivering Thermogenesis

KUROSHIMA  Akihiro’

Summary

Mechanisms of thermoregulatory adaptive thermogenesis, nonshivering thermogenesis,
especially in cold acclimation were reviewed mainly by the findings in the thermogenic
organ, brown adipose tissue. Nonshivering thermogenesis is regulated by neurohormoral
factors such as catecholamines and pancreatic hormone,glucagon. Furthermore, the elements
such as uncoupling protein, membrane polyunsaturated fatty acids such as docosahexaenoic
acid, nitric oxide are associated with thermogenic function of brown adipose tissue. More-
over, overfeeding and loading of immobilization as nonthermal stress exhibit cross adapta-
tion to cold through developing an enhanced nonshivering thermogenesis in brown adipose

tissue.

key words nonshivering thermogenesis, brown adipose tissue, glucagon,

docosahexaenoic acid, nitirc oxide

% Professor Emeritus (Physiology), Asahikawa Medical College



JENNERRFENIE T +—F L 2(2)  © 14~21, 2001

BHE  REEZ - EEEEZOHRKERE G

FERYERBIIBITAIF ) ay 7 A5, A ERE,
I 1 LIRIZ DN T O EE

O ik s&t B
A T =

(. | 2 I
TR (TR .

=)

(Z

DUER DIFFERR I,

il ATz

T4 LR RRAERTE

FHAERFRETINE THEL TELEMRORIE RS, LiEEZ F.OITHTT L TV 23 A TR
BIF ) 3y 7 E (ZBEHE) 725 NI Y ZIENEGYE (F1 LK) ICHET20 70 oEFET
Fr7- ICHAYE, A #EHUE 2R E L TINA,
T OTIIBITBBEMZEO RO E L THRET XL,
WELTHISNTWDIF / O 7 ZIEIZDWTIREEREN S MK & 2T TEFNIC DWW T4 8 THE
NE U 72 MR AR EE D < Bl SN B ARSI & O 2l A T d 0%, BITETTHON T 51t
JENLE AT BB O MIEMR A DR GIEREET N T T ICi3EE L Thian Z EREI N D4
RIPBONTETND, BEEH OREIEENKESBEORE, MAERHICDOWTE TORERLZ

BB - BEURYYE, T/ 3w o AE. LOHUE,. HoHUE, A $#0% HUE,

ZNSDEBIZDONTD
ERALEAZE 2 HEE L TETW5, JtigE o/t

v

| [FC®IC

A E T DRI I0ERNIC BV B2 DO RISAR R
EEMRBIZO FTOIF / Oy 7 ZIEEFEWIE. o
1 LIEIZE. BERAE FTO T LJRISE. O
EHOITF /7 O v 7 ZJER S A #ZERIENTFE &1
KlENnd, TF/ v 7 ZAE (2 ZTEALEE O &
TR TH 2 LUHYE) 726 KT T LFIEALiEE 2
DNCHRITAREIC 72> TWAIRYYE CTH 5, LaduE
WBFIFYRE S XA EORMTHEERNTRT 5%
AL ARTCauFay (Bugkd) oYk (Za
H) Ik TEEIND, EANICIIHFERETH 2D
WXL, I LRI~ Y = (GhERETAE, g 1
Ko TSN DMHBEIIE TH 5, FFERFEHEE
LTOITA LFENDOED DI EARETEIRICELS T
& ZORIE E WD REEBH DTG CTH >z, T DI,

* JENERRSE 54 A R
s JENERKRE B FBRbERR

H R ORI 7S5 A RIS N S R L U 7
B DOBIE T EZE DIMADHZENEERL Th-o 72,
Z DR D 73 T AW ARSI RV 2 AAH O
FAEHUEERAIR S U TERE LR TF /a9 X
SE. A #EHIEIC DWW T O TAEYENNIZEIC R E
L. SHIZE-> TS,

AR TIEIHAEBICLDBIEEVWSEEANS, T4
LIFRIZDWTHRE, FEEEERICDWTIRFE N L
WD RHOERBEERL. 2EI2ONTHE. BA.
AL ATINE L 7z, FEEEEZEDOIEBIC DN T
B O DL OGN REENH D, EEZET S
BN S TELEERICET LT 2, 7140
B OIFLIS L ERL & OIFIFK TH D, FAEREHE
PEDIHULNTHED T2 43 T ARSI D W T D A H B
MEKRTHZIEET S,



|l AREBEHEROTTOIF /v IR
RERFFE (~19944E3A)

a. AEAZIROEEDT. NREEFRE. TR
MEBhZUEZ (B, RRIET N RS E IR AR 3 R B
& DFE AT & b & 2 SLRIFFEA 7R TE &
LThiFonsg ", HgEROM¥EETF / Jv Y
ZHERE OEHREE OHBICDONWTOERIIEER
BWERE TH oz, X TENNZ/2D, FEOHF
HREORIZENan-> =2 LB L ENS, FERE
& DOAHBIPEDYIE L &0 S ARk DS R VEFE R 1 A D
T —ThebimEIN TS,

b.  SEBRIIRIFTE & U TIIEBREY O IR ICIR S S 1
%2R B 2 MFEITIE T 2 HiEEFFEL Y,
SHETEOFEE WS EBRMBNT 2L T\
200, L AHEBYET IV OME L H 2", IKE
HAEC B SR D AEFEHIE, A POIMETE AT 12 & D
e ® HZERI <52,

Il RERBERUREEFR. REHEREAED
BFEAICEH (T BHATL (199445~ 19984F)

NEREIREROB LN S, ¥ N BIYETH
T4 MFICDWT, EARBERZ L& 5 SR
TTORY DM, FEZFEET D EERIRAD
AW IZ U LD HRFEFEN B U 2. RN S
A LIWIRIERICE S 2 5 ARV 2 150, B
FEBUFT N EHEDER L 7. Z ORI 5
FRMEICDNWTIRVTHIET 5, TF/ 3y 7 ZEI
BL T3R5 NEAUHYEIC BT 2RO RICD
WTOEREYMET )L 2R NS5 2 ik L T

15-17)
o

IV i ZHTEOHIET (199846 A~)

REEE R DB A R FE I BT S ZEEENIT D W
TOMBREENRDOND DD TETNESIRL T
FEERWED, ZOM, TF 3y 7 E. HigE
HUEBSHE O HANBIHE OMEH DR ONBRINTND
(PR O BE O NI RS (2
a2 RUTEETFRIRE) ., @QISAPZE (R
WS 2 MEZWNE. BIRTF2WNEOHNL. Zhile
BB AT A GUSIER, R BB R O BEREARAT
2E). @FAERENSHREFAEYENDFREETH
b, INSDOAHFHTHED E, JbifgE & D MRk

JENNERKRZENIE T +—F L 2(2)  © 14~21, 2001
BELDOD, EBEEFEIPZEZHEEL, HRICHET S
ZEmHERZAEL TS, HEFZ4AL4EHITAD, 1
HSHEEWIEAKMTETHD, 1HEDORBIEEW
DBEKRNSFEDTHD,

a. IF/2vyREMEBEZEEDOHRE

HERRE CRIBEIC /2> TWBHITF /) O 7 ZHEIC
1. dbimEO B & L THIS TN D A HUE &
ENIZIES AL TOWRWHEEHEEAH 5, Wb
NEHEZTF SRR & LT, #ll - HEERYYES L T2
OEANEH I N TS, 1999454 A ) 5 fifT X
NTWBEYEFTEICEK D, TF /) a v 7 ZEER
EIZJETHATRE DT 5N TS, ERNIZHHAL TV
IRWHAHYE S FO R TH D0 ERICTIIZERE
KOWTOJRITHTH S, i i EmsEi (LA
T, EEETFERE) FEOH ETEBEINTNRDIHTO
FERMEZITED ERF DEE DWW TIILI0G AT
IALSSVNORHRO LS TH D", ZONMDOHEE
IZHREL TWBA, BT OEEFHLNT IR > THEE
L TETWAERBZICBIT 2 MmEREHRIEIL. g
BOAI ) —=27 LT, HEMEOREIREDH
B & U CENRDITHERE L 72 2 S135E N 7Ry,
JE¥EIE N T IME A B A B IR D RN % < T3
Mmolzl &, HEINVEFZOHEMENETHIESNZZ
EREMNS, ITRYA RELTORI Y —Z=2 T %H
FETHMBEREE LTI INETORETHRET
L2HHTH-EITH D, T 100% TN EFE
PECIEFRIC L OHYE L2 CTED LT OMEE R
I LA TIE/RL, 19994 4 AN ST SN TN S
QURERTIE P CIXHEEMICHIRF S NS HREZ R/ L T
BNDTIEBANES AR TWS R 1)2», @
BEDIBE S U 2 SRR I D <A, FKH (1999
), mE (20004) MowmiEInLadiEixEN
TR, BEHEETHD, TRRHZ TH-
foo RAATAVIZEDEEICE -2 3 FHIVITH
BEINZRBHINTAAT 1 TIZE> GGIIEEINTIT
GHIZESTHD, o zimN R MEEERERE 2 S
DIREDERITIRB L - X ThIHHIRITITRKE /058
735K %50,

—h. BEEY., FYERHINEIXRY NETHS
A RIZBT B L HERIC OV T ORENED 51
THD, ZNERIEELRFETH S0, £ FADIF
L[QOEREOE RS WS B S U, JhilE T



JENNERRFENIE T +—F L 2(2)  © 14~21, 2001
ZAOHUERE N ENZ EFET 2 DN OFEEIE, 5
REDFRFMEENEATH S, £OR, T T
AR U720V, ZNE TOTBFHEORE TIIZ MR
iE EEIEGE SHIE S N ERITDIN 5 T2 2 E
TRVWAANEENTHBD, PRIV -2 IT&
DIV EF 5N TVWRIET RO EEHEZ BE S 1
TWALEHPERF DR IRN, Rtk &2
ENTOZOUAIESEZH], AN S O Rtk FlicD
WTFHAERFRETHRE L2 R LITORLTH
LW, ZFA R IR T M 8 THEN U 7z s s
(Eml81 A /70w ;. EmI8-ELISA) ZHWT, Z
NE TH# Z Z T 7 EG 2 TN 2 adE & 20
DR & DFEERHNT100% RN L TW5, EHEEE
WEET, BT D < R E O FEELIENEMIC T
ELEFFENARIRTH S, ZOIEMHESRERELIC
SHORRETRT D Z EIIAHEETD B0»8,

728, RKHIED S ORREZHINIHEIE Th > 72 2 &1,
(1) REESE i R Cld 2 el UiE & IR IR 2 IR i
BERETHIENENZE, QFEEFIYS. BYY
DEBRE 2 T—RFERTH D, JtFETHARL
BN EREMNS, INETELUHEEBRFEIN
T\ B dbifEE E RICHIEEE G2 E £ T\ 2 ek
DHB I ENERIND, FFE L FaH ) T M
EZWHEBDIELL TH D, SRIFZLAHE SO REE
EOFEHNS, ZOHUE, FEE. T OMOEE LD
PR a2 SBEICE < RENEEMT 25ETH 5.

Em85ii & MW\ 2 WHED M I DWW TIZ T T >
A DG IV — T & DILFIFFEN © 26 HE 461 2 2%
FITHHT 2 Z LI L TW5b, ZOFETIE3s Y
ST IVHIREAHYE Tdh > 72t SCEKBIFRD 57
n o7z (Ito et al. in preparation) . — /i, ZldgsHial
HHE TR BN DECANER L 2 FEFH O —E TEm18IZ
K9 BHGN BRSO 5. L HUE & B HE & O
EARMHR OE VWA EmI8IZH T 2 ikt s O F K
EVNSKREREVNDFRKRTH 2 E NS EZARN S
NTWED, HERFLT/RD, Eml8ZEinTHlik A
PURE L TIERIT 5 Z &2 L TH D (Sako et al.
in preparation). H7E, BEETHIEAEm]SHIE
(recEm18) IZHKT 2R Y 7 O—F )Lk, £/ 70—
FIVFAERLIC Xiao Ning (91145 25 4 HUBHTFE AT,
Bh#d%) . Mamuti Wulamu CHrigEEER K, B #0d%) 7Y
ROMATND, RecEm18%&f WD Hi/-/smiEF v
rERFEFTH %,

b. HAHRE. ZERECDVNTOMFERAMERZEE
EINICHAER T, #AERZ T DEEIC RS TF
Jw 7 AfEE U THEREND 5, FEOmERDE
BE7TNEFoEEN. TILVECFOEEOHARAN
JEFITH 0. JENIEK T iEFr0C B HUE & R L
7zo MamutiZS U720, B HUE IS 2 ik O Bk
BIZMOHATND, EREW <Y AN THO R Z
S E, I SR 2 EEREE AW S IiES
Wik DIEAELZER I ETNSEY, I 5ICLEHREE
HadEICHEOBWIRE & L THIS TV 5 Anti-
gen B (8 kDa) ZEAFHIRATIE & L THERT S
FRICHIER D A TN 5,

c. AHBREICDOVTOMEFFWIZEE

2 PR RIARICBIER R E A RE T, EADR<
EBH 5 TANELT L TS HHZEDAEIC DN TDIMLIE
ZWHEN O TIIBE, KERER T > 4 — (Centers
for Disease Control and Prevention, CDC) & fiJI[[E
KOMHEFR Dtop twoTHh 57, HEAHLNIIRD . FHUE
ZWNA ARBETHBATE ZERL Th s,
Bt 1R (JICA) BHEAE L T20014E7 AN S
WFFE 7% %2 % > T b Marcello Otake Satok[Efifi

(BN ORFEEEE, REBELEE T) 13
F& HUE IME 2 Wk D W T O E R PURRE 8 ICHLD
#lA T3 (Sato et al. in preparation). £/=. FEE
i R sei L ORFEIEE L T REFOT =T
Bhgd (Afsd, EHSD, 7Oy MERSD) £
DIDOY R ZBRHDOIIEA LT AEKNTHESE
T ETRHLTHOY, 2D TOKREIWIEHE
JEMMEA T & % (Nakaya et al. in preparation) .

FEENHFLITIE> TS AE#MERERHRE LT, Z
NFETHHFAEZ L TETWBRALUT > - PV (1
CRRIT)BONSMODELX ONU, AT KT ILE.
B, HFE—IRE) NEREHMMBILRLZES TH
%o NEFAIBT BEBERRITIZN /1 OWHO
MOEHREDOEFEINR TS, £ —KTT >
RICBITF 2 EHERMEICOWTHIHHEFEIN R TN
%, FERIZ20014E11H 9 HA S 1B A > RITHER
L. 7 27 EIdRE< B UbEZ KR L TR
HIFE U zo 1 > R-HA 2 B FEPFZERE A S0
R IIMBET HZEITRVZEDITH D, TREKIZH
B FERERITICNT 57 & LT, Pan American
Health Organization (PAHO) 7» 5 b1 B 74T 2



ENTVWD, 77U RITHBIT23EHE S E 2 FRAIEL
THO, 2002F 11T 7 U AT BIThmh ENFan
ERBLTVD,

d. MEZRFHAE

KEE AN (NIH) #7588 HEICBIT 5T
F/ v 7 AE (ZERE) AZREICBET 5 AEREER,
EERZE] (0. Craig#fZ. 20004E10HA 75
20014F9 HETT) BRI N=Z&ns, Mg, F
Ny MEEIZBIT 2 F Ny b RAEHIE TOFENH
Fo, 20014 6 HICIIEZF4EHFEHIEHT. Qiu
JiaminflK 2 H.0 & T D EROEGRZWL iG>~
IR TONZ, ZOHFEICAERIT S TTHLH
M5 3R, 4200 A — RVOEEICT > hERD
A (FXy hFYR THAFYR FFUHY
F. /R XIRBE) . A XOFETEHBEFH S AT A
(GIS) & W\ % ZefiyE ¢, MR IGEHRIIEN I E > /=,
FXy ~NREM 2R LR GEATZEMOMRENT
HHsn) Z&hs. A XOMHNARETH > &
D ZEER L oA XZ2REOHLTRDT, i<
DO TREH L 2GR, 2ROLEARENE D5
720 D00UE 7 #8 2 % B R AVEE VA N 2 MERE I )UT A O [|]
STHO, ZHENINSDA XITEMIFLTHD, Z
RO ERBLESHEE MDA EBERKL T,
FEICSIN L 723 & DIIEIZ DN T SRR 720
BPMBEEFELE o7z, BITE. XiaoHULNT/RD, H
gz C L iuE, BOMUE, HEERER EZkENT
5200 ALA EDIMIEICDOWTOMTEMIUED &
ATH5.

e. BEETFLZRMBIICLDEL DPFEZANDER

mREZHLIC. AFRESRIYETH 2L 0 HE. A
MEEE 2 ERE T 2205, ASHOI O R
U 7DNARITAER L TETW5EY, BfE, 1 AT A
2 bR < R THEL - FEEGYE & U CRfTHE
2> CETCWASEMERENBE LR L NN ST 2T
BMEY T HA-7 AU BEEHDSZDDT I —TIZ
KAIEND ZEDVHHL TWb, BFIFRS <15
DI —0 v /N NIT K BHERHEEN > T > 726
DEHEL TNDD, FEROTEICED, ZAUSHEMN
HFENT ED K S ITIEE L 72T DN T DT Eid
NIH7OY =7 bO—#TH D, FERLREIN
T HHET—DUNEDTH D,

JJNERER AT +—F L 2(2) @ 14~21, 2001
MNEFAT =7 BIGRITEM SR, 7 27 TS5
B, BHEHRTOTRL Y 7Y H-7 AU HEEE) I
DINND T ENFKADWHEMNSHAL TETHD, 5
ZYRERENSHH I NS YT F LS IEHEICER] T
HBBENTTECNS, Lo a2 R 7DNA
EIFEESIEH 2 FLICPCRICEK D, {7 s Fi2W
2 LR HLOIZZR D BAFE L T % (Yamasaki et al.
submitted) .
V 4 AR
FTALBEEAR LY Y BAE OAN—¥ ZEKEET 5
R IS D2 B RGYE T, i EVE R SRR R
PEY > NERIE, 18VEZHE T B e BERE S, O
RIGEZTIEIRET D, HATIXIISOHFEITHD T A
LIEEFENEBRTHRAIN, HWEEAETEEL TS
2)VY XY = Ixodes persulcatus/hEbH iz, Z
DR ZFL— T 27 KEED IR TR IATIL < 53
AL, dLHBHEICBNTH b Mt~ & Z5EO8E S
THBHIEMS, SUERENY KD L= THREAREST
FELTOREZRHET D &>, WIFERIAY
NI BEEE I DAR R/ EICHENH D Y& =I5 R
VUYWZEDHES S I ENRETH > 720y, Bk
RZEMAD LR, BSITHERMGS N XD
2oz, JLEETHRL U 7SI =<y =3y
)WY TRYZETVY MY Y 2 Ixodes ovatus T, Z
NSO ZRHIIHERIC X D ERE RN RS H D
DI0~50% E@ERIZHRL U T Z2EA LY, FEROSHE
MRIAENY) (reservoir) D%E|ZRZ9 T EHHHL
oW, Fie, XFIF L tanuki T v AX
Y 2 I turdus DS HR LY T NGBS NS K517z
D70, SFEEED L T 23 31000k 2 LA DK
RHEDERD, NS DEKOERMRZFH NS EE
JBZE (outer surface protein) 128 L WERINHE 5
N2 ENS, EEMPHAIHET 2 I EAVRES
Nize I T, RIFEDE 168 rRNA & HEREIR T
OEEHZRET DI EICED, R U THEOHR
REFAELZ. 2V Y ZORETERLU T
13 Borrelia garinii& B. afzelii \IZ/ I 100, v~ b
RYZORLUTIZHETHD, MAKEICKDB.
japonica LRI N, ¥ XFRYZET hayvax
TS Dok b T NHHET, ThEnB.
tanukii, B. turdi SRR L 727, £/=. a2l IR
& IR ERER L U 7 IER S HER L U Y IRE T



JENNERRFENIE T +—F L 2(2)  © 14~21, 2001

LT EMHBMERD, IN%EB. miyvamotoi it L
72, e, Z OREIGGEEBER LU VI3 Ak b o
THIEMEHINTWND, HAENO B KGR
NS BN SA LY 7IEB. garinii& B. afzeliill 5y
HINBIENE, T LROBNFEZ 2V L~
F_THO, <& ZMRET 2R LY 7 IR
JRETH B I EARBEI Nz, DLEDXDIT, FFER
FHEPEICBUT B T A LEIFEE HARMNIZ A L T
5L T OFRERLZH S NCT 5 ETEERER %
Rz U2 EFEWRWY, £, YETHEEEN
TEHERIE T T 2R - XA — VIS ERT e EEE O
BBgIC 5. R 7 OfMbis E OWFFRICFIH
INTNW5,

VI SERORE

Hri - BB\ H @ A REE S U CEBEMICHEE
INTVWEIF a7 AE. BHIEICDWTERT
MO FITHITOEEFE T TEREMICHIZET 2015
TI—T & U THERFREN R ET2> THEHHL T
ETHD, WEEEP RO TS, A OQ,
QIZDWTIEH LR WEREN LA TE TN LR
BLTWa, L, BXTOmUEENES LTH
Wk N &L Ui 5729, MMEHL Ty 1L —
ICHEFEITGR X ERER T LB TNOMERNE,
MICREZHT A &R 5, EITh<ERXOHIRE
NBHETREENBNEDICUTEEHL T EN,
®IZDNTIESHE, PN TTEEIBRTEIID S,
EADOEFIRERICINRENEE L, HIEE o XEH
SE. 7 A—/NVEREE GO ETFATARREE A
KRETBHANER L DD, HAge. ST e
78 L CHlsZs 5 NCEBEB L ThE7ZWEE R
TWas,

SE

) ANHERREE. 5 HOHAROZAEHE-Z DR & —
LU HUE. RFTESE1989; 441 889-894.

2) AllgE, B Ta RIBEESE, M. 2ot/
w7 ZIED KB DOIRAER], ASEDFEARTZEZD T,
Gastroenterol Endosc 1986; 28: 1295-1303.

3) FEbd M AGRREEE. RAERE. Fr A Z—2ZNALX
%4 — Cricetulus griseus Miline-EdardsiZ 317 % FE ) 2
RE@AE. FFAEHGEE 1983; 32: 323-332.

4 FER L ORVERRE. AERERE. B ESIEsihTT
L= AR 02w RURRTE. JLEEERE 1984;

59: 728-733.

5) e M. PR fe. KEEMRENE. . JbiEEOEKE
H HEERZHR E L2 dyEE A, AiREE
JfEE 1987; 360 9-12.

6) R & TR ABRAREE EERERT TR
DIRFIZB T S Mebendazole D 51k D g}, ZFAEHEE
1986; 35: 201-208.

0 R R ORWREE ANEBREREE. A—AbJVUTRE
AN S EEL . FEEENTHAITHKD) L 2 aduso
WT. ZFAHEE 19865 350 461-464.

8) W f& AEARE. bRk BERPUKRICES
LU HUEDIMHEZE. ALHREEERE 1986; 618 576-583.

9) R R FER L HHRREME. fh. JbEICBT %
WHEDE S (2) )T O#RKRMAERICB T SHUF R
FHRPAE. HARERE 1988; 350 184-192.

10) EHEEME PR R WK L M ALmEICBT S
2 dyEDEY (1) FPREZ R & Uk RRA.
HA N7 1987; 34: 357-365

1) Rmese, R f SRET. M duimElosgEic
BT 2L EHEOH R EEEHMOHE. BAANES
2000; 47: 145-152.

12) Hildreth MB, Sriram S, Gottstein B, et al. Failure to
identify alveolar echinococcosis in trappers from South
Dakota in spite of high prevalence of Echinococcus
multilocularis in wild canids. J Parasitol 2000; 86: 75-
7.

13) Ohnishi K. Trans portal, secondary hepatic alveolar
hydatid echinococcosis of rats. J Parasitol 1984; 70: 987-
988.

14) Nakao M, Nakaya K, Kutsumi H. Murine model for
hepatic hydatid disease without biohazard. Jpn J
Parasitol 1990; 39: 296-298.

15) Nakaya K, Nakao M, Ito A. Echinococcus multi-
locularis: mouse strain difference in hydatid develop-
ment. J Helminthol 1997; 71: 53-56.

16) Nakaya K, Oomori Y, Kutsumi H, et al. Morphologi-
cal changes of larval Echinococcus multilocularisin mice
treated with albendazole or mebendazole. J Helminthol
1998; 72: 349-354.

17) Sato Y, Nakao M, Nakaya K, et al. Experimental in-
fection of larval Echinococcus multilocularis in the ro-
dent brain as a model for cerebral alveolar echinococ-
cosis. J Helminthol 1998; 72: 59-64.

18) Ohnishi K. Influence of X-ray irradiation on the pro-
liferative ability of the germinal layer cells of Echino-
coccus multilocularis. Jpn J Parasitol 1986; 35, 403-
410.

19) Ohnishi K, Nakao M, Kutsumi H. Isolation of larval
Echinococcus multilocularis by injection of infected
human hepatic tissue homogenate into the Chinese
hamster. Z. Parasitenkd 1985; 71: 693-695.

20) Ohnishi K, Nakao M, Kutsumi H. Viability and infec-



tivity of protoscolices of Echinococcus multilocularis
stored at different temperatures. Int J Parasitol 1985;
14: 577-580.

21) Ohnishi K, Kutsumi H. Possible formation of
carcareous corpuscles by the brood capsule in second-
ary hepatic metacestodes of Echinococcus multilocularis.
Parasitol Res 1991; 77: 600-601.

22) B s BINERIRFACTBIT 2 TF ) 3w U ZDEFE
OEIREAARICBIT D TF a7 DIEORMEA. dtifgE
i 2001; 768 3-8.

23) ik e BEEEHN S OIRE. JLIBEERE 20015 76:
367-368.

20) iR s B BEUEYES L TOITF /v IR
iE. AH#EEQVE. IREMZEERE 2001; 14° 35-46.

25) ik S5 IE Oy U AREEID G F#ERE HEKR
7 #—7 ./, 2001; 2: 13-19.

26) G cw c HEL - EEEATUE (E#EdUE. T/ 3
v 7 ANE) OMIFITET H2FR. BRRIRELEE 20015 10
59-66.

20) M SE WHUEOH L Wik W S 1998
26: 391-393.

28) fhige so. LR ¥E T Oy Uy EDEF LGS
Wr. Current Concepts Infect Dis 2001; 20: 18-19.

29) ST IR E ¢ BEHUE, 20 HUE O SE LA .
Med Technol 2002; 30: 97-103.

30) Tto A. Cry wolf!. Trends Parasitol 2002; 18: 47-48.

31) Ito A. Serologic and molecular diagnosis of zoonotic
larval cestode infections. Parasitol Internat 2002; sub-
mitted.

32) Tto A, Craig PS. Detection and control of zoonotic ces-
tode infections : immunodiagnosis and molecular ap-
proaches. Trends Parasitol 2002; 18: (in press).

33) Ito A, Urbani C, Vuitton DA, et al. Echinococcosis and
cysticercosis with special reference to situation and in-
ternational collaboration. Acta Tropic 2002; submitted.

34) HAMIESS. EUSERTE SILBED TF /) 3w U ZREM .
JLifpiE /A fEEE 20005 141 6-11.

35) HATEURER. BAREEICBWTIF /a7 ZEEL
T 5 N2 DERIHIEE Mg S NIIERIT DN T, JElE
YR L 20005 21: 170-171.

36) ItoA, SakoY, Yamasaki H, et al. Evaluation of Em18-
immunoblot and Em18-ELISA for differentiation of al-
veolar echinococcosis. Acta Tropic 2002; in press.

37) Lid, Wen H, Ito A. Immunodiagnostic differentiation
of alveolar and cystic echinococcosis using ELISA test
with 18-kDa antigen extracted from Echinococcus
protoscoleces. Trans R Soc Trop Med Hyg 2001; 95: 285-
288.

38) Mamuti W, Yamasaki H, Sako Y, et al. Usefulness of
hydatid cyst fluid of Echinococcus granulosus developed
in secondary infected mice for serodiagnosis of cystic

echinococcosis in human. Clin Lab Diag Immunol 2002;

JENNERKRZENIE T +—F L 2(2)  © 14~21, 2001

(in press).

39) Ito A, Nakao M, Ito Y, et al. Neurocysticercosis case
with a single cyst in the brain showing dramatic drop
in specific antibody titers within 1 year after curative
surgical resection. Parasitol Internat 1999; 48: 95-99.

40) Ohsaki Y, Matsumoto A, Miyamoto K, et al.
Neurocysticercosis without detectable specific antibody.
Intern Med 1999; 38: 67-70.

41) SakoY, Nakao M, Ikejima T, et al. Molecular charac-
terization and diagnostic value of Taenia solium low-
molecular-weight antigen genes. J Clin Microbiol 2000;
38: 4439-4444.

42) Tto A, Ito M. Human Taenia in severe combined im-
munodeficient (scid) mice. Parasitol Today 1999; 15: 64-
67.

43) Wandra T, Subahar R, Simanjuntak GM, et al. Re-
surgence of cases of epileptic seizures and burns asso-
ciated with cysticercosis in Assologaima, Jayawijaya,
Indonesia, 1991-95. Trans R Soc Trop Med Hyg 2000;
94: 46-50.

44) Subahar R, Hamid A, Purba W, et al. Taenia solium
infection in Irian Jaya (West Papua), Indonesia: a pilot
serological survey of human and porcine cysticercosis
in Jayawijaya District. Trans R Soc Trop Med Hyg 2001;
95: 388-390.

45) Wang Q, Qiu JM, Schantz PM, et al. Investigation of
risk factors for development of human hydatidosis
among households raising livestock in Tibetan areas of
western Sichuan Province. Chin J Parasitol Parasit Dis
2001; 19: 93-96.

46) Nakao M, Sako Y, Yokoyama N, et al. Mitochondrial
genetic code in cestodes. Mol Biochem Parasitol 2000;
111: 415-424.

47) Nakao M, Okamoto M, Sako Y, et al. A phylogenetic
hypothesis for the distribution of two genotypes of the
pork tapeworm Taenia solium in the world. Parasitol-
ogy 2002; 126: (in press).

48) Nakao M, Miyamoto K, Uchikawa K, et al. Charac-
terization of Borrelia burgdorferi isolated from Ixodes
persulcatus and Ixodes ovatus ticks in Japan. Am J Trop
Med Hyg 1992; 47: 505-511.

49) Nakao M, Miyamoto K, Fukunaga M. Lyme disease
spirochetes in Japan: enzootic transmission cycles in
birds, rodents, and Ixodes persulcatus ticks. J Infect
Dis 1994; 170: 878-882.

50) Nakao M, Miyamoto K. Isolation of spirochetes from
Japanese ixodid ticks, Ixodes tanuki, Ixodes turdus, and
Ixodes columnae. Jpn J Sanit Zool 1993; 44: 49-52.

51) Fukunaga M, Okada K, Nakao M, et al. Phylogenetic
analysis of Borrelia species based on fragelin gene se-
quences and its application for molecular typing of Lyme
disease borreliae. Int J Syst Bacteriol 1996; 46: 898-



JENNERRFENIE T +—F L 2(2)  © 14~21, 2001 7

905. X1 199950 52000410 B £ TICIENERIKS S 4
52) Fukunaga M, Hamase A, Okada K, et al. Borrelia AR ER (AR ZKEEDS B o 1= 251 R EEEE 2451 (32451)
.tanu.ku.sp. I'.IOV. and 'Borrf-zha tuI.‘da(.e sp. I.l(.)V. f?und from S TR
ixodid ticks in Japan: rapid species identification by 16S - b G
rRNA gene-targeted PCR analysis. Microbiol Immunol @@*ﬁﬁ-ﬁﬁ%*ﬁéﬁéa JRITER BER DR
1996; 40: 877-881. AL 8 (BOAEHD
53) Fukunaga M, Takahashi Y, Tsuruta Y, et al. Genetic Bttt 256 Fatk 2ty
and phenotypic analysis of Borrelia miyamotoi sp. nov., Btk C 26 Btk M it e
isolated from the ixodid tick Ixodes persulcatus, the Btk C 161 [y it i
vector for Lyme disease in Japan. Int J Sys Bacteriol Rt (24 d [ 20 HUE
1995; 45: 804-810. AN (2 ERD
Rtk (1451 (=X P R ©
Retk (1451 (=2 B duE (F 1)

41 kA (ELISAKE) . 207 (f &/ 70y M)
b EmIS&HiHET B L 7Oy Mk

COENNE R, Rk, FEEwhe idmkess
d: 1 k#ats (ELISATR) O 2

€. 51 F STk



8 JEINERFRZERTE 7 +— 5 A5 2(2) @ 14~21, 2001

Brief Summary of Recent Research Activity on Echinococcosis,
Cysticercosis and Lyme Disease at Department of
Parasitology, Asahikawa Medical College

ITO Akira* NAKAO Minoru* SAKO Yasuhito*
NAKAYA Kazuhiro” ISHIKAWA Yuji* YAMASAKI Hiroshi

Summary

The main infectious diseases targeted at Department of Parasitology, Asahikawa Medical
College (AMC) were both echinococcosis (parasitic disease) and Lyme disease (tick-borne
bacterial disease), since these infectious diseases are highly endemic in Hokkaido, Japan.
Most recently, we have been establishing our laboratory as a headquarters of research center
for echinococcosis and cysticercosis in Asia, since these are involved in emerging and re-
emerging zoonotic cestodiases worldwide. Several international collaboration projects from
molecular biology to epidemiology have been carried out based on our original scientific con-
tribution on serodiagnosis, molecular diagnosis and genetic polymorphisms. We briefly dis-
cuss the problem of echinococcosis in Hokkaido and/or in Japan, since the ongoing serodiag-
nosis carried out by the Hokkaido Institute of Public Health (HIPH) is not for identification
but for screening of risky persons in the endemic areas. Last three years, we have been asked
to re-evaluate 32 patients' sera using AMC-original serology. Approximately 22% of echino-
coccosis-suspected cases (7/32) based on the HIPH system have been confirmed to be misdi-
agnoses after surgery, whereas all cases have been correctly differentiated echinococcosis or
non-echinococcosis at AMC. It is stressed that highly reliable serodiagnosis before surgical
treatment has ultimate importance under the new Law for the Control of Infectious Diseases
n Japan.

key words | emerging and re-emerging diseases; echinococcosis; cysticercosis;
Lyme disease

* Department of Parasitology, Asahikawa Medical College
%% Animal Laboratory for Medical Research, Asahikawa Medical College
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Clinical Features and Diagnosis of Lyme Disease

— Analysis of 78 Cases during the Past 14 Years at Department of
Dermatology, Asahikawa Medical College and Affiliated Hospitals —

HASHIMOTO Yoshio® ITZUKA Hajime"

Summary

We have experienced 78 patients with Lyme disease during the 1987-2000. In this commu-

nication, we summarize the clinical characteristics of our cases.

* Department of Dermatology, Asahikawa Medical College
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New Diagnostic Aspects on Death in the Cold

SAITO Osamu” SHIMIZU Keiko® SHIONO Hiroshi* YOSHIDA Masatsugu”
OGAWA Kento* MIZUKAMI Hajime* UEZONO Takashi”

Summary

To determine the incidence of specific medicolegal findings in fatal hypothermia, the fre-
quency of differences in color between blood from the right and left ventricles, congelatio
erythematosa, Wischnewski's spot, paradoxical undressing, presence of ethanol and drugs,
were analysed in a series of 177 fatal hypothermia cases (117 necropsy cases and 60 autopsy
cases).

Differences in blood color between the right and left ventricles were found 32 of 38 (84.2%)
necropsy cases and 50 of 52 (96.2%) autopsy cases. The percentage frequency was lower in
necropsy cases, partly because the two specimens were presumably obtained from the same
ventricle. Congelatio erythematosa was found in 67 of 141 (47.5%) cases. Wischnewski's spots,
submucosal hemorrhages in stomach, were found in 23 of 60 (38.3%) autopsy cases. Para-
doxical undressing was found in 37 of 177 (20.9%) cases. Ethanol was detected in blood and/
or urine in 17 of 99 (17.2%) necropsy cases and 16 of 42 (38.1%) autopsy cases, however, the
presence of ethanol was not investigated in 69 of 141 (48.9%) necropsy and autopsy cases. In
6 of 141 (4.3%) cases, drugs were detected.

fatal hypothermia, oxyhemoglobin ratio, congelatio erythematosa, Wischnewski's

spot, paradoxical undressing

* Asahikawa Medical College  Legal Medicine
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Problems of Nursing and Public Health Nursing in Cold,
Snow-Covered Areas, Especially on Eastern

and Northern Hokkaido

KITAMURA Kumiko®

Summary

In cold, snow-covered areas, it is conceivable that lives will gradually become more difficult
because people are affected by harsh natural conditions and are vulnerable to various kinds
of health problems with age. Therefore, we conducted surveys on realities of health prob-
lems and public health nursing in cold, snow-covered areas to comprehend problems unique
to such areas. As a result, numerous problems such as those related to physical activities,
exercise, snow removal, contingencies and behavior toward medical examinations were clari-
fied as well as the fact that public health nurses are conducting very meaningful preventive
activities in each area. It was also suggested that activities designed to prevent isolation
during winter and to promote health constitute a major challenge to be addressed in the
future.

cold, snow-covered areas, health problems, public health nursing

* Asahikawa Medical College Community Health Nursing
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Disseminated Intravascular Coagulation due to
Accidental Hypothermia in an Abused 5-Year-Old Girl
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A Study of Female College Students' Eating Habits Related
to Body Weight and the Desire to be Slim

OOMORI Maki*

Summary

Recently, many young women tend to perceive their body shape as too fat and have a strong
desire to be slim. The purpose of this study is to analyze female college students' body weight,
their desire to be slim, and their awareness of appropriate eating habits.

A survey was conducted employing a questionnaire as to height, weight, perception of body
appearance, ideal body shape, dietary consciousness, and eating habits. A total of 172 female
students attending the Asahikawa Medical College School of Nursing participated. The ques-
tionnaire return rate was 100% with a valid response rate of 88.0%.

The results showed that 12.5% of the subjects were underweight(BMI<18), 83.5% within a
standard body weight range(18<BMI<24), and 4.0% overweight(BMI>24). About 80% of the
subjects expressed a desire to lose body weight. The group at a highest health risk for weight
loss was the 4% of underweight level students who wanted to further lose weight. The re-
sults also showed overweight level students evaluated their diet as inadequate citing unbal-
anced nutritional intake and snacks between meals.

Overall results indicate the importance of further education regarding appropriate body
shape, the desire to appear slim, and the influence of eating habits.

body weight, to be slim, dietary consciousness,

eating habits.

* Asahikawa Medical College Hospital = Nursing Department
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The Development and Goals of the Medical Information
System In Use in Asahikawa Medical College

YAMAKAMI Hiroshi*

HIROKAWA Hiroyuki®

Abstract

The paper describes the establishment (development?) of a medical information system in

use at Asahikawa Medical College and discusses its long-term goals.

The system has been in continuous development at the college hospital since 1979. It acts

as an order-entry system with secure connections existing, via the Internet, between this

network and external medical information resources.

For the future, we propose a new medical information system that achieves the goals of

facilitating:(1) medical practice through highly developed treatment; (2) the provision of safe

medical treatment; (3) stable hospital management; (4) system reliability; and (5) contribu-

tion to local, national and international medical practice.

medical information system, hospital information system, information
technology, Asahikawa Medical College, order-entry system

* Department of Medical Informatics, Asahikawa Medical College Hospital
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Ein Gesetz ist im moralischen Sinne gultig,
wenn es aus der Perspektive eines jeden von

allen akzeptiert werden konnte.

A law is valid in the moral sense when it could
be accepted by everybody from the per-

spective of each individual.
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2) Le homme ne est que un roseau; le plus faible
dans la nature, mais ce est un roseau pensant.
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L'homme n'est qu'un roseau; le plus faible

dans la nature, mais c'est un roseau pensant.
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