SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

4?EJ%ﬂ;QQLL-¢#:z;~f) %u»¢4§34<fff CZ)Zﬁ'1t3

INE, SEE
MASRER S 5 —

https://doi.org/10.15017/477

HARIESR - @ERS. 9, pp.109-115, 1987-03-28. Institute of Health Science, Kyushu University
N—=2 3

HEFIBAMR



J. Health Sci., 9: 109—115, 1987.

TR B S

/y

SRk B oEKA

109

Change of Total Body Water During Menstrual Cycle

Toshie KOMURO

Summary

Menstrual cycle-associated total body water (T.B. W.) changes were evaluated with 5

healthy young females (18.4%0.55 years).

T.B. W levels were higher in the ovulation and

luteal phase (23.620.84¢) than in the follicular and menstrual phase (22.9%£0.64, p<{0.01).
1t was thought that this change was caused by change for extra-cellular water. Over 1 hor-
mone concentration of 3 hormones (Progesterone, E;, Aldosterone) were higher on the
phase that T.B.W. were high (;Iphase, Low T.B. W; Il phase). Urine adrenaline concentra-
tion changed significantly depending on menstrual phase from 15.5%+6.35 (I) to 9.1%4.29
(II) mcg/1 (p<0.05) which indicated higher function of autonomic nervous system.

The estimated % FFM and % Fat on higher T. B. W. phase is about 2% over than that on

lower T.B.W. phase.

(Journal of Health Science, Kyushu University, 9: 109-115, 1987)
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Table 1. Experimental day and physical characteristics of subjects

Age |Menstrual Exp.day Body weight TBW Height
Subj cycle 1 I I il I 1I
yrs days th th kg kg P 2 (cm)
AH |18 36 34 13 49.37 | 48.36 24.9 23.5 161.4
EX (19 45 1 16 48.49 | 47.21 23.3 22.9 153.2
T.U |18 23 23 6 46.62 | 47.09 22.7 22.0 155.7
K.K |19 36 27 5 47.09 | 46.30 23.3 22.4 154.2
Y.0 |18 24 21 5 46.30 | 44.78 24.0 23.4 155.6
Mean|18.4 32.6 47.57 | 46.75 23.6 22.9% 156.0
S.D | 0.55 9.53 1.307 | 1.320 0.84 0.64 3.18

* ! symbol represent statistically significant difference(p<0.01) between I and II

Table 2. Enfluence of menstrual cycle to culuculated body composition
component by T.B.W method

Subj | phase | TBW(%) | FFM(%) | FAT(%) M(%) S(%)
AH 111 ((II;)) Zg:g(o) 22:2(0.3) 21:}1(—0.3) i‘:(o) 12:;(0.2)
EK 111((1\;)) :::;(—o.zo 2;2(_0'7) 2§:j(0.7) 1'2(0) 12:2(—0.3)
T.U III(E:;\;D 22:;(1.0) 22:2(1.3) 2;:}1(—1.3) i'g(—o.l) 12:3(0.4)
KE| o | 6409 [00n 09 |09 | g0 | 7o
Y.0 111 ((ML))' :2:;(0.4) ;?:2(0.6) Z::g(—o.e) :g(O) i::f(o.l)

(L):Luteal, (F):Follicular, (M):Menstrual, (O):Ovulation, (BM):Before Menstral,
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Fig.1 Basal body temperature, body weight and total body waer on different menstrual

phases.
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Fig. 2 Relative change in blood, cell, and plasma volume calculated from Ht. and Hb

according to Dill and Costill.



PR HBICRETS S #Rk Sy BOZEAL

113

%203, BREADCES S BEKSBOEHEE
WS OHEEEICRETHEERD LD TH S,
THD $TBW D13 0 ~1.3%, %FFM DZ£130.3~
1.5%TH 0, VINBEREIEDSNLE -7
%M, %S (FEALDEA» - 1o

Btk s B I MIARK S s RIS g Sh, KBl

Az Eic, MR LAEERIc2T 505, K2,
Dill and Costill ? OFEEZRANT 1 oMK ER
100% & L -Bsiifag, MFEOH& LIz
ZROES% Het & Hb B oBHLIbDEED
Uiz MEEB LV 2 >OlS0EEE, [, THD
RlicABEEZRED SN - T

301
pg/ml /
100
0 E» ’_-‘
80 |
60
0wt /
N r7[_L _‘ ]
_— .
ng/ml
7.0 p
sol Progesterone 7
3.0 F
1.0 |
ng/dl
30 (
Ald.
20 |
10 + -
95 - mcg/!
wl Urine Ad. <0.05
15 F
mcg/1
100 ¢ Urine Nor Ad
80 7‘|
60 | 7
1]
50 I
30
/ M [ I [ [/
mg/1
201 VMA
ol [7 7 B
1V oo o
E.K T.U K.K Y.O Mean

AH

Fig. 3 Blood and urine hormone concentration on 2 phase.



114 i

¥ HI%E

3id, 2o, Rbvhkre v BEEZLERL/C
HDTHb, Ez, Progesterone, Aldosterone @ 3
SOMfFVE VEBER T, TH2WHSRECEUER
BRE M -7205, THE N#%HET 5 &, Proge-
sterone {3, I2.16-2.495, MHH 0.42+0.194, E,
13, 82.86+109.74 & 40.20%32.86pg/ml, Aldoster-
one {¥, 29.60%+20.75 & 27.00+11.84ng/dl TH » 72,
%72, 14 Adrenaline i3 29.6+20.75, 27.8+11.84
mcg/1 T Naradrenaline i3 110.8+11.00 & 133.6&
28.42meg/l TH-LBOIFNOERERGR SNEH
-tz UL, Rpicbbsnich7a -7 Vg
EICDWTIE Adrenaline 43 I #¢ 15.5%6.35, T
759.1+429meg/1 T5 BKETHERENAD SNl
Nor adrenaline (3, 58.51£23.04, 51.4%=24.4Tmcg/1
VMA iZ, 10.7+4.26 & 8.2+3.02mg/1 TEBHE TR
1 HASSEER LIch, BEERRDONE D -7,

% 2

BED I L, BiEkSRI, HEE, DESE,
BEENENEBT B3I ->TRD L, ZORBDOEE
i3, MENEETELL, SRARETRENTH S,
T/, BRELEDOLNTEYD, BIEKIROELE,
TR ARSI ROE/L LBIRHH B T EDE S
TV, RADKBEKSRIIEBEDHOOS, FERT
BHEBOB EEDON TV S, ATEWRE LIHETHE,
Shoerb 5'¥ #551.9%, MAENR L LI bDOTIRE
BFUA55.2%, Etk®5555.6%, /INEOHSRATAT.3%,
KEEWATL9.4%, £&F 5% »iBEEFTH7.8%, —
A THL. 6% EERE LTV 5, AMFLOWERE
DIEIZ 2 BIORIEDEEH49.9+1.52%8CTH O, T
F TORE L IZITE L 7. BRISHRDT3. 2% 457K
ThH5ENS Pace 'V SOWMEIREZIT, SEIOHER
ZOHFHERIE, ChE TIBEShERTFOEhE
BIEEREZEZ NS,

HEEROKIE, 1 BICHI80LELS BEXNTHEDD,
ATRBENTO S, £F 58 BBRARBVWTHEE
7, EENC X ZFHTOFE, KEKOBEUIRIRIC X »
THASRBEEEEICEBRONE T EAFEL T
W5, £/, Rattger ? BizticsuTi3 B&Eiic
KABEDBBRDONB T EEFHREL T B, ®-T,
BIHRKSBEICE > TIHDOSEEREREL, —F
POt EEd 2184, TOEN, trv—-—=v
TR, KE, TAVVIEICL->TEL BEBRDELL
THHOM, HB0E, KRS ZHEHICHR
SHEKABOEICLE D THLOLEPLMICT

LNENH S, BB, FIL phase ICHIELRKWES
I U BEEFFEMAC L TH D, SHEIOHEERER,
EEEENEL, HE2~3 HOBERNENEDL S
VKA ICIER LSS, “HIOZEIIEH0.7¢ THIE
THoto BEKSBOENLOVT, £T5Y OF
BCRE—HBRED 4 MORAIE T0.5~0.8¢ (EHE
MOHDE) Thb, 1, BERNIIC0.8¢ DIKGFEH
Bohi® rus#iEbd s, SEOHEREDRTE
Phase i, KM JZbEE L9V A KR ICH
STWIRWD, AlEShZZHOR, BEKSELS
ro7z Phase 4, BEFEPCARTIH T >/ T L
EWE LB LT

RIT, TOXDIRHKSBOED, SHEMERE
RS DHEEMEIC BRI 9B E i THE L iciga,
%FFM, %Fat D3, 1.5%LA, $MIiciZERIRES
e, %S, 0.4BLIATH -7 BIFKIBOE
i3, REOEILL BIZTHETS7:0, $TBW ik
SE/hE) ZHV/: Hamwi and Urback ® O=
EROIIEE, BEKIBOEDOEENIENICIES
Clitkd, T L, AL LV—=V T ETIED
B -7188, WFIEBWTHE $FFM, %Fatic 2%
BEOHERENHVB/ELIEERLTN S,

BiAkSER, MRENKSMIEARKE TS Sh,
ias I MR E & SRR A S A TY 5, SEIOH
BEDOLIIC, ¥ L—= VR TRYIEERI ST
ERNCENENRE, BEKSBEOEE, £ELT
N EOEIc L2 bDEEZ SNB, Dill? 5D
FHETmEBD Hb, Het S, MEE, MIEE,
MlRBOHEEZEH LIERE, WTFhdEBEALE
R OSNED 5T, T, MFRBAED S BEE
KT &Y, BEKIBOEEHAT S ITIIRZ T
B, BE, BHEZESORRKE LT, BERERE
DETRMAFT VT VEBEOETY 255 545, MH
TNTIV, TaTd Y vhLBERLBERSELIE
HAs 27.86+1.536, MHHAS 28.70£1.393mmHg TH
BEXRRBON o7, LdL, MFTLT I VR
i, IH9534.2610.215, MHIAS 4.40+0.179mg/d]
THEZRE,P-1b00 THMEEER L. -
T, SRR OESBAKSTBOEICEEL R
L1:bDEEZ LN,

AR S KB ORRIC>WTE, A+
AYicEhid, 1) estrogen‘i@ﬂﬁ, 2) estrogen &
progestogen D#/13E, 3) progesterone RNEF,
4) estrogen/progesterone LD EEF, 5) proge-
sterone BEZE, 6) estrogen KZ 3,

7) vitamin



PRI RES S iR KaRDEAL 115

BRZ%#, 8) ADH@FIH, 9) 25/ iRk,
10) secondary aldosteroinism F43H 545, Aldo-
sterone ZMBREFHMSEHIEHIN TV 3, HBRED
BIORIE Phase BRI 579, Md+rre v BER
—EDMERAERE LM - 105, RIE L7z By, Proge-
sterone, Aldosterone DWFhh 1 DLl EDH N E
VBESTHIEVERBR NI, T, Md, R
i Adrenaline BE I T licE <, RAODEIL 5 %7K
ERFBEENSRONT &b ORXBARRRITED 2
RENTBRIAK D BOELICEE A RIZ TR & E X
515,

1 -3

1) ZFieBT, AEMGIcREKIEDZEL
BRoN, TOETHEABEOEIICLEbDE
ZZ 505,

2) #BEKRSEEROCTHEBRKS ZHET 25
&, %FFM, %Fat {3, @FERAZEDBREREHS,
M2 BREEDEVR NI,

3) ARAEMD, AZH, S, BEIRI,
BRI DO L DA K EBMNE {, Progesterone, E;,
Aldosterone DWW h 1 DL ED KR IVE VEREDS,
ZDHTEHEERL 7

4) [fifh, FRé Adrenaline BEIBREASBOS
WHICEEERL, FICRTOBEICIIERENAD
S, KRR HSERTIE S 2 IR BEHSREM
T BERPINERD St

X R

1) BHF— ! BHEF, 11, 2284, 1956.

2) Dill, D.B. and Costill, D.L.: Calculation of
percentage changes in volumes of blood,
plasma, and red cells in dehydration, J.
Appl. Physiol., 37: 247—139.

3) Hamwi, G. J. and Urbach, S.: Body com-
partments, Their measurement and appli-
cation to clinical medicine Metab., 2: 391—

403, 1953.

) AHEIEHE: AREZ0REYE, €FHR, 1976,
208—209.

5) SRAER  KEEBHE, TAEFH, 1969, p.25.

6) SERT Bk, NAAP BB LUK EIC K
LREAOLEKNERB LOHBARKISWT, 8
ANRIESHEEE, 48, 24-32, 1956.

T k¥ E k&M, HEe, 1977, p.14s.

8) &TFENT, MBEEHET, /NIAEER: BEkick?
HARABEOAE. HANRE - AWF R, 38, 97—
100, 1985.

D /NEF—, /INEHRE, FIFF: KIEHR (¥Fat)
HEEEROLE, #AR%, 30, 277-284, 1981.
10) Olsson, K. E. and Saltin, B.: Variation in
total body water with muscle glycogen
changes in man. Med. Sports, 3: 159-162,

1969.

11) Pace, N. and Ruthbun, E. N.: Studies on
body composition. III. The body water and
chemically combined nitrogon content in
relation to fat content, J. Biol. Chem., 158:
665—691, 1945.

12) Réttger, H.: Wasserhaushalt und menstrul-
ler Zyclus. Arch. f. Gyndk., 185: 325—334,
1954.

13) BEFIER | RPSRK ST B, EBEEYEE, 2:137-
139, 1965.

14) Shloerb, P.R., Friis-Hansen, B.J., Edelman,
1. S. and Moore, F. D.: The measurement
of total body water in the human subject by

deuterium oxide dilution. J. Clin. Invest.,
29: 1296—-1310, 1950.

15) Stansell, M. J. and Mojica, L.: Determina-
tion of body water content using trace lev-
els of deuterium oxide and infrared spec-
trophotometry. Clin. Chem., 14: 1112—1124,
1986.

16) Wang, J., Pierson, R. N. Jr., and kelly, W.
G.: A rapid method for the determination
of deuterium oxid in urine: Application to
the measurement of total body water. J.
Lab. Clin. Med., 82: 170—178, 1973.





