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Pathophysiology on Hot Flashes in Women with Ovarian Failure Evaluated by
Accelerated Plethysmography and Thermography at Rest in
Response to Cold-Water Challenge Test

Mari NAGASU
Department of Obstetrics and Gynecology (Director: Prof. Yoshihiko TAKEDA)
Tokyo Women’s Medical College

Hot flashes (HFs), one of the principal manifestations of climacteric disorders, are consid-
ered to represent a state in which blood vessels dilate and blood flow increases, but many aspects
of the pathophysiology of its onset are still discussed. We measured serum lipid (triglyceride,
total cholesterol, HDL-cholesterol) and estradiol (E2) in a young woman group, an elderly woman
of HF (—) and HF (+) group. We also measured peripheral circulation values with an accelerated
plethysmograph (APG) and body surface temperature values by thermography in 10 subjects in
each group. Baseline values at rest and values after the cold-water challenge test were measured,
and the differences between them were determined. The frequency of HFs was higher in the
group with low E2 values. Age differences in serum lipids were observed, but there were no
differences according to HF. Peripheral circulation decreased with age, and it was even lower in
the HF (+4) group. Baseline body surface temperatures, both facial and bilateral palmar, were
highest in the HF (+) group. The APG index, X, of the cold-water challenge test decreased in the
young woman group and became more rapid with recovery, and both the percentage decrease and
the recovery rate were lowest in the HF (+) group. The pathophysiology of the onset of HF
appears to be attributable to a functional regulatory disturbance, including arteriosclerotic
changes associated with aging and a cardiogenic response due to E2 depletion, as well as to an
increase in blood flow due to the pooling or hunting phenomenon based on instability of the
regulation of local circulation.

i Lo THAREREZET D OTH S, VDU
AR E IR (45~555%) B T AU HF 132285 Z 28R RTC, LIELIEHES
BANLEYDETIECHEST, ETY (hot flash: FrxErs-L, BEHEER RS R TIE
HF), F&iT% Y0 EEEREFFERE, HE1 ke LTRVEEVPE L, L LZORRER
BEOZIC X BLRED R bV ABEHITKE A KIZEHS L TIE R L, HELLIRERIEDR VO

il

_77



8

DHRTH 5.

AW TIX, HF OFEREGRZEHAT 2 2 &
ZH iz, i E2, SRS % HF OB TR
L7z, DWW THRMTEBREE & (AR R & Zoidhs
LESARRICHEL, ANBROEE L RESE
E, BEEEEB IO HF BCHE L.

WHRE L UHE

1 X%

B 3 R 1G E E B 20~395% D326 (mean+
SE {30.31£0.81/%), M 4 B 41~635% D524
(49.0£0.865%) W, FiZEFERE, HF 0f
BT, 2B LTz, HF (—) BEZ41~63
K D366 (48.72+1.135%), HF (+) BElx41~57
RD16BY (49.61.18/%) CRIEMICEREZE 3%
o7, :

HF OB HEERTEBEICZ L v,
Kupperman S FHAFEE0 % F v € B A1 514l %
7o 7z, Kupperman FEEMIFESL, FEHREE
L AONBITEROEFEE (HOFHH) &3
WroEzmEL CHEHLbD T, HFD X 3
BIMEEHHRERCEEOBINIIERTH
5,

3 B£ D Kupperman FEEHHTEEIZ, F4ER3 . 7+
1.55 (mean+SE), &4 HF (—) #£10.4+2.8
M, HF (+) #26.0+£3.35 T, HF (+) B3
2 LUERCEMETH- 12,

2, ERERHE

MR EACFE I D TIE, EERE22, B4 HF
(—)EE3140, HF (4+)E146) 12 > v T, E2i3
radioimmuno assey, MEHHE (FHEIER © TG,
AVATu—)V) BEZRETHEL:.

IR FENRE I & 2 R TEERHEAE ST, IRE 21
WZDOWTIE, HEFHERD S b, FHER, 54
HF (=) B, HF (+) BEZh2n100l%EEL
WL T, FHEIRTTo 72,

DR BRI X FESe I BRI AT (S 9 7k — A
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TS 2 8 THIE U7z, DR ARG 12 H8 58 TUR
B M EH & % RIRBINE I & > THISE L 72
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PO E TEEBRAT L L.

RIETEER & ICHRERERE IC OV TIE, HE
TREREEE, Fric M SRR 2 X LB L O
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R DB DWW CHHI R 1T 5 72, S AR
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BEZMEICIZ Student t-test % Fv>7-,
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1. hnis, HF (Cf) BRERSE, RigmEsaE,
HFEREEENEL

1) Mg s (F£1)

(1) E2

FHERET72.39112.85 (mean+SE), & 4 HF
(—)#£50.60+11.36, HF (+) #£16.00+6.0 (pg/
dD) T, I L 3= R o708, HF OFET
& () BEPWEEIE» -7 (p<0.05).



x1 M+ E2B & VIRERBO LK

: S =
R HF ()% | HE(+)H
72.394+12.85 50.60+11.36 16.0%6.0

E2(pg/dl) (22) (35>L———*-———J(1g>
75.30+6.30 120.29+0.53 140.58+25.46

TG (mg/dD) (2|0); »—(28) (12)
167.73+6.02 203.38+7.52 210.43+6.91

T-chol (mg/dl) (22>L——— —(34) (14)
65.0+2.70 56.53+2.23  60.31+5.87

HDL (mg/d1) (20— » —(32) (13)
1.69+0.1 2.7140.19  2.98%+0.46

Al(mg/dl) (20 )L——— —(32) <1§>

*

E2: estradiol, TG: triglyceride, T-chol: total choles-
terol, HDL : high density lipoprotein, Al : arteriosclerotic
index.

mean+SE, ( ) WEHIE, *:p<0.05,

(2) TG

FEAERET5.30+£6.30, HF (—)F£120.29+12.53,
B4 HF (+)#f 140.58+25.46 (mg/dl) CHI&SC
FEOEEIC ER L7228 (p<0.05), HF OB X
BEF DT,

(3) avAFTa—JL

T-chol ; ZHFEE167.73+6.02, B HF (—) B
203.38+7.52, HF (+) ££210.43+6.91 (mg/dl)
T, TG LAEBEICHE & & b ICERBIC LR LI
(p<0.05), HF OF#TERZ %> 12,

HDL ; # # #65.0+2.70, & 4 HF(—)##
56.53+2.23, HF (+)#£60.31+5.87(mg/dl) T,

F (—) BrEFEHOMCEREZEEZRD: (p<
0.05).

Al (T-chol-HDL/HDL) ; #4#£1.69+0.11,
EEHF(—)FE2.7140.19, HF(+)F£2.98+
0.467T, M LD CERBKK EF LY (p<
0.05), HF OFMIc L 2E R Rh o7z,

2) KifasREkeE (B 1)

AFIE BRI REC X3 & & b IET
L, EEFH44.0£10.3, SFEHF () -14.7%
12.46, HF (+) B—12.3+10.07T, BEHLS
FEHEOMICEEEZZRD 228 (p<0.01), HF a)ﬁ
ETEIR»o T, AR THIEF LI
EREDMEIEHFED & LTz,
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PEED GFREER (%) BB (%)

60 rAf r_iij
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=207

wl
[
1 SRRYEBEREEE ITREIRVAREL 0 X), FERE
B, PEENRE S O
] EBEE, % - SEHF()E N
(+) B, *:p<0.05, **:p<0.01,

I &4 HF

3) HRERmRE (K1)

(1) FERMBLE

EFRFECERERIZ, HEHI4.6918.47, &
EHF(—)BE34.447.60, HF(+)EE51.11+
4.89 (%) T, s & &b CEREBROE ST
A5 293, HF (+) B3 2 B tbREfE T, HF
(—) BLi3EEEL2ROT (p<0.05).

(2) BRI

ERER OE G FERE3R.513.82, @ HF
(—)F£28.44+5.18, HF(+)#£39.7+5.60 (%)
T, L & b T 248 HF OB TIX(+)
HNEETH- T,

4) BB & RIETEERERE, MSREIRE & DO1F
B (3&2)

(1) fleER#OEZ OREHEE & KM TERE
BE, MEEREROERMECIEREREEZ S
otz Ll ALIZIIEEIREGEHE X & r=—
0.77 (p<0.05), FEEEH L r=0.446 (0.05<
p<0.1) AHEEM 2RO 7. EEEER & OFHEE
WX oz,

(2) FHYTEERIERE (R IRIARE © X) L6k
HIRE T, EEEER L r=0.53 (p<0.05) &
HELEEEERDZ (M2). Ly LERmRE
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R2 RMTERERE (IEEIRERE : X), HERE
BE, FEEREOMHEE

X Al r=—0.77** (9)

X FHEIEBER r=0.29  (20)

X BRI, r=0.53** (20)

FHEBEE Al r =0.446* (9)

FERES BRI r=—0.14 (20)

BHEIR IS Al r=0.114 (9
Al: arteriosclerotic index, ( ) PIIZHI%,

*Ip<0.05, *:0.05<p<0.1,

T, FEERES CEmBES X OHBEEIZED S
nhoiz,

2, ASEMAERR

1) RIETEERBERE (MR ARIARE @ X)

(1) & RIGHHE & FREE

X OEENIHEFERIT ERIGHEE DR L, HEH
TiF1.0+0.0 (43) CTHREME® LD, EERETIE
343 AR (HF (—)#£3.87+0.91, HF (+)#3.0+
0.53 (43)) #E L7, HHEHEREHOMIZEE
EEROIN, HF OFHTEIZ L1 o Tz,

TREEE L, BERE—44.14+10.32, B4E HF ()
FE—41.5+11.21, HF(+)#23.254+6.00 & i
WX BEIZ R0, HF (4) BRidfh 2 Bz LT
REE DR EAE D A S iz, TREE % KSR
(¥ TBRLIZ1BbOREE (S TR,
F3) BEFER0.75610.172, HF(—)FE0.296+
0.105, HF (+)#£0.222+0.102 (sec™®) &, E4E
ZERIBEDE T A 54, Biz HF (+) BI3E
TULEFEHEBEEEZ (p<0.05) 237

(2) [EERFHE & TRE

EIIEEFE X, ZAFER£13.30+1.41, B4 HF (—
#16.50+10.91, HF (+)#15.67+1.11 (43) TH
FERHCEWER 2ED 722, HF oG8z &k 7%=
oz,

TR & BHERERT (F) TR L 72 0B EE R (&
3) 1F, FhZEn0.054+0.011, 0.033+0.009,
0.02440.006(sec™) T, HEIZE, FIZ HF (+)
HCEBELZRD, HHEHFLERE 0<0.05) B4
5z,

2) RKRERE

%
707

601 .

& N B B

107

KR (NEEREEE : X)
2 RIHTEEREERE (IR ENRB RS - X) & EEEE
B o+EES
[] BEH+SFEHF (), € 54 HF(+) .

FELAMTBROY —E 75 7 4 — &% K 3 125
L7z, HF (+) OEFIT, FREZERER, St
FRREEZ RS, AERITS T, FE, EEL
bETHTOBEREEL ThinI tbyr s

(1) FERES

O FERERE OIS ARIED Kt E, KT, |
Bebiz, ZIZTEBRCEBL -, KIGEREITE
LERE2 . 1410.74, H4AE HF(—)#3.0+1.03, HF
(+)#£1.22+0.22 (43) T, MBI L 2EEF W
25, HF OB T (H) B TERICEE L (p<
0.05).

TR R ERE—28.23+4.97, &4 HF (—)
FE—25.77+8.44, HF (+) #—-28.44+7.61 (%)
TIHRICEEEZR R o120, SRETRRIZZ
M Z 10.343+0.108, 0.22940.122, 0.447+
0.133(%sec™) T, METIHETT 22, HF(+)
HCRERELE.

@ EUERFRIIMES & & b IcEE L, BEE
13.29+1.41, m4 HF (—)#£8.43+2.41, HF (+)
F5.03+£1.22 (%) CTEFHLEBEHOMICEES
Er@ol (p<0.05). SEEREXRZIZAZR
0.0285+0.0046, 0.029+0.011, 0.039+0.013(%
sec™!) THEFEKRE LT,

(2) BEMERRESR

@ RICHER I3 ERES.2520.70, &4 HF (—)



B3.00£0.67, HF(+)#3.20+0.92(43) T,
THhHIDWBTEILZVY, THRERZILE
n—25.86+5.1,—23.02+5.91, —21.06+
3.82 (%) & e & HICEAD LT,
SEFFERIZZFNF10.16120.032, 0.247+
0.105, 0.187+0.052 (%sec™) T, @EIFZ KT
L7z,

@ [E1E B R 1 A FERELL.25+0.80, & 4 HF
(—)E£13.25+1.22, HF(+H)FE12.60.72 (53)
T, 3HMEICEEER R, .

SREEERE, FNF0.039+0.007, 0.036+
0.01, 0.028+0.006 (%sec™) T, EED LW
HF (+) BRZ EET L.

%

E2ixEmER0, HF OB&E T (—) HPEE
WCEho T, BEO2EEFRE Yy F a8
TBY,ZDOERIBEREHEDEGZCH L EEb b,
HF (—) BECR36BIrhFaimd 7 gl s, G
L1661 (44%), FRREE16I (5 B EAR 5 ELIAH
84, 61.5%), HF (+) #TIX16HHHEEH 4

T<

3

11

%3
SIS Tk

SR IS & S E

Pakis SHEHF () | SEHF () B
0.756+0.172 0.296+0.105 0.222+0.102
X (sec™) ({) L—«—(8) (5[5>
2 B - 2
TR 0. .)43(%0 J108 0. 229%)0. 122 0. 447(1 0.133
(%sec™)
0.1612£0.032 0.247+0.105 0.187+£0.052
AT IS B,
et (8) (10) (10)
Sy lalfE 3R
A BEHF () | S EHF (H) B
) 0.05420.011 0.033%0.009 ( 024+£0.006
X (sec™ (7) (D= (6)

L *

0.028540.0046 0.029=0.011 0.039+0.013
7 (7) 9)

(%sec1) ™

0.0394+0.007 0.036£0.01  0.02840.006
”(”/E':eff? ®) (®) (10)
X Z;U[Jiﬁéf;iﬁﬁ%i&f%fl, mean+SE, () PILHIEL,
**1p<0.05, *:10.05<p<0.1

a1

HEARBOY -7 57 1 —&

467%, Kupperman FEHFEHB3 MO 20, 7 01335.5°C, #1133, 0°CHf%, HH31.0°C

DTART, HESARROFE (Ol
50,

LT A, 17981 £ I2ERRNCE

AHFE) BEEZARE 1S TETLZORETE

HHEIRE b[RRTH 5.
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#1(25%), PAREE1261(S B EARE 5 LA DS 9 4,
75%) & HF (=) BECHEREN S » -T2,

Kupperman BEFEHHfE# S HF (+) HETHEWC
EETH Y, MEEEEOERERY & OBE
N R WA

SRR, TG, T-chol iZAMES & & & 1z 4h
L7z, BEZE VS HF OB®ETIE (+) #BEn
RETH D, MFBREIFER L D E2BE AR S
NTn3Z EHRBE 7z, HDL-chol It 3 BEf4
WHEEER RO, BEHEZL O LA2EETHY,
T A b a4 i3 HDL-chol O BEINRFTH 22 &
WA RS E—E LTz, FORSE AL FEEFER
BHY, BEHEEFEHECREFHIEER LR
Rz, HF OBETE I b o7z,

KETERMER IR L b ICEP T2 223
% OWIFHRPHE L T %Y,

HRIETEERBEEE L AKREIRE 2 A5 L, b & &
LICKHERIITRE LR D, FEBIVEAOS
BESOEG IR TS5, Ll HF (+) BTl
KITEEDRE IR TH 2 B THIEE T fE %
£V, (DBLEEELRRD T, BEEEIRT LA
SHHLEBETH -/, INIEHEMIIEIC
R & EEROELDATHETEI N TV DT
BRI ERRBL TN,

HF & ZhicfE S 56, BEFR s 3,
BRSO L DR BEROK AL - T
BIA HF IZ8REVELTH I 28T, HE
ERAZITATMGES, SEES, BAMRHICMES E LR T 5 2
ENRL, RRENTFE, EECB XL ER
DOFFFEREEIE 2 ~ 39T, HEROLELHED S
N5, ZHIEEEINEOJRIC L 2 ME 08
T v, B, BT EAMmE S EE 570,
TERDOFEBDBNEFEZ H6ND, A b VR, BiE,
A BERER L X L EEIRIERI® b 2D
sHAl, Gn-RH agonist 12 k> T% HF 33
nasv,

HF OFA I EEER BT 2 N MEREOZE
P RESHEGLTWE, HIKTES L KRNI
BRI EERARRE, AW, 1BENEE) 2 & OHIK
Y, HoBEERD b G ENAOBIEL NI
JEIGL Twva, L USBEFERRICIZINE O Aa i

REIR TICHE D E290 W DK T 23K TEE M X
WEHEREI L, HF A3 X 51ck 5,

HF @ B¢ & 13 Sherman & 9% Kroenberg”®
E2Vv "V ORERIET, I F e roiEne
EERAMEEERE DI R 3 % & D% s,
—FHEARREI PR E2RREET R iR Ao b HF i3 8
Zh.,

% 7z Tataryn 5%, Casper 520D LH O,V A
R HE MBI 3 2 v 5 3, Tulandi 51
@O LH-RH ANA 7R3 & HE 8—23 % &
Vo EE, BEICERBRRNIC LRF (luteiniging releasing
factor) ZFf5it% 5 L LH-FSH 7SV A 0344 LT
b HF 28k L ndZ L, TERMEKFERIEAIC
bHERH2MWEWIBRLHD, HEEMNZHIZ
o, HF BEOREANEFTH S L Bbh 3,

KAWL TIE, HF (+) BEZERE 4 133X T
RARETNES eb b IHEEE TRELEZ 6N 2
Z &, BIUMBRBHRNFIHOEENE W &
» o HF i3 B2l (Ml oA T, oL
NIVIETL T2 o, H50WEHHETIEEEZ
T o5 FURICHEERE W Z EBRENT:.

FE AR M £ 0 BEBEE T 235880 &5 1,
¥Rz Al ERMETESRENRE & IZENIREE(L D E %R
LTws, LU HF OB Tl ZEH7% <, HF ©
FIERRRE & EEANSR O D S RS I 13 S
LizwEeEz oz,

RAETEERIREE & (AR EIRE & OBfRIZ, HERE,
HF (—) 36013 X & EEREE S I A O TE O HIR
(r=0.53) 28D oz, HF (+) BTiE,
HWEMREFEH X 252 - U CALR—OREE
RERET, WREEISIEA L THEIELELN S 2
EDHE S I A o T,

HF (+) HOBRKRERE OO, Ml &
3 KEIMREORD LD b, ZOEHORKIELER
TEECR, BCHHIRYE (AVA) %314 2 208K
R DB & 2 EIHE, IMEILE O LRE
ETHHZ L, TROLMEDIIRICE > THEk
M pooling 3B Z > TWwa 7T, HF BED
EREEE L TERINS,

HF 267 2 BEOFGAT I T 2 KIGHED
EWE, BEREOECH T 2 KEERLZ &0



BEOETHBEZEZOND, ZOFEGDFIKE
T EREROFMERTH 5484, IR
F, EWREER (BEMER LAWK, $HRE
(TR, KRz L) 220 L Tw5, HF X
Z DI bIEREEROPNLEMC & 2 HATEOE
BEFAcLEEZOND,
EEMERDARLEM % & 5 A ICIZEER -
BRAEHEEYN CAOEN, LER RR, MEZ
BIRE, TEEATEIREGE, MERENREE, v —%
77 4 =R E), FRE Y — ViR,
VT Fvr ) CRER), RIEHE (T F v ) ERER)
BEREME R E 03D 23, AR IR ER
ROFEHEAE RIS 2 Z L BN TEB Y, B2
WHIORIGEAS Z kY, BFRTEEERRL
7o R 3 FREIRRRE R T 95 C L 3T E B,
FELRIBICIIRE S2015°C6 43, EHSPOD
155C1 3, MESWD4°C1laxENHY, ZDHE
JEE5E 1 Hsieh 519190, F 48O MK E X
BRI~ CTRIETH Y, ZNILTOKE
TEPZ->THENTA L& b, FlkENE
BB ZOREIEHIZL L maWEenbh, I
DERITHABT 2 Lewis'ic k> TR E L7z
hunting 2R & % WIFFEBSMETLRKXIC cold  in-
duced vasodilatation (CIVD) 12Xk 2 bDEFH 2
5N, ZOHFIE, BRTEATI—NVT Y,
Bz 7 N V) v axd 3 2 & g5 O UG 23
EINTMERRMET LMRESEZ, Zhi
Lo TRMBENS LAY 2 L 5ERME O KIGHE
DEE L THUEROWIGES S 2 EwbitTwn b,
FHEEREZICB T 2ESEMIE, a5 % Fx
bOBEFETITONTBY, EEHWHXCIVD O
HERMEL, BEFVEINTWS, £70K
EIREEERIIEETCHE L0, SEFEER
HF B2 ERET IR hunting I REBD 1 > TH
3 L DEERSICE D X, hunting RREFFHT
2 4°COBKEFEAT, 4A°CRBEIRLIHEAI,
ORI EE CMEED ARG A5
n, OB 1 BBz 5 5 RFAD
BELFEZIPOTH S,
BRFOGHTE Z 32 REMERILEZREST S
hunting IR&E, EEBKICDOT 2 LZ2DIEDOR
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BIXIMRE L £ DICELL TRELTEEA EKE
L%, BHOBRCEKRE—ETHLDCEE
BRAEIC EFL (CIVD), LiZs< BEZE->
T2DEPRTELTHET 2, Lrd 2 OMmEINE,
PR DB LIS AR 2 D T 5 g

NiRI N3,

BAKICFERDIT S L, ZOMREDRA IZ[EHA
U CHHEITF I b WIME OPHES < 5. ZHIER
SEomENMECTHY, CIVD 3EA L S AT
%, FHEIERAL 2 BT % <, SHEFED 2 0»i
BHE R & L7 DIE, AR & 2RO E#ERIG
Tl L, BHE-fRx - TEER-FR T2 L7k
RIGRDEEW LM ETRICT 2056 Th 5.
CIVD 3 F 2 nftl, B, 8, 2 CRKORIGE LT
HOHNSL, IS DEMITIERDORERE & IXELD,
BEIRYES (AVA) OBEREMTHL, DFD
hunting LR ICEEE 5 D1k AVA OEE L
T, ZhidZ/: HF < BRI NS0 & —3
LTwa, BEHEZEEZEONGOERLT S L
HF (—) #idhnzsi, HF (+) ZFihnsmicsE
W KA TEERFAE DI DR TN - 72D
BB RLTWB EFEZ LI ENTE L, KN
BREREDBIETH 2 IEEIREARE X DI FE
TREIEEFERD L, BCEEETIR WY HF
(+) B b B o e, SEREEIEER D[Rk HF
(HEPRLE»o . DlboZ Lo o RIEHER
ORIEHE HE(H) HETETLTWA Z L2385
hEikolz,

REEERE T FE LA TRIDESE L > T
BY, FPETCETERIME I VETL, HF
(+) HCTERT 22, EEmTIX HF (+) BoX
PMET L7z,

E{ERIFETIIEE, B HF (H) FELHE
HEAKREL, HETRBEOBREE >, O
DB X FEICEEANKICEMET L T3 2 &8
o &R o7z,

Thbb, SR X 2 RIETEREGEROK
Je X INE o TIE T L, REZAL T poo-
ling D7z DI TREE b Dz wvds, FETIE hunt-
ing HRIFERE L, BHETIREHICEEDERLE,
HF (+) BECIIRMERRORIGEIMETL, F
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2O hunting BRI A & {BEFERIEER L2, BEE
HO BRI FEIWCEHETH > /2.

At & &5 o HF i £ > shiiE bk
A & B2 A X 2 AR A e & LR AYR
B L, BiHEEOBRREEORLE M,
5 MR D pooling # 5 > &% 7 hunting 12 & 3
My SRS 3 e Ez o, st
E7LREBERICC &> T YRS h, FEEER
OMEEHEEL L TREEMTons b
5.

WO

1. HF 3 E2{RE/Z 0 T <, HBV~WLUT
H2VIHETEEZEZ T 6D 5 FELANICFHRES
FEE,

2. IRERFRIE HF OFECEBEZE VD
BEMEEEICEESE L EwEEZ 5T,

3. RHTEERERRE & (ARTENRE & OBfRIE, HF
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