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Stimulation of Sympathetic Nervous System by Soy Protein : An Examination

of Energy Expenditure of Rats with Doubly Labeled Water Method
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ABSTRACT

We tried to examine possible effect of soy protein to stimulate energy expenditure of rats by
using the doubly labeled water method, in which the rate of loss of body water labeled with
either deuterium or '*0 is determined and the difference in the rate (KO-KD) indicates the rate
of CO, production. SD rats fed either casein or soy protein isolate (SPI) diet were injected i. p.
with 0.5¢g each of D,O and H,'®0. After either 30 min or 4 days, blood was obtained from
cervical artery under anesthesia, and contents of both stable isotopes were measured with mass
spectrometer. We obtained results indicating that, in contrast to our expectation, nearly twice
amounts of CO, were produced by rats fed casein, compared to rats fed SPI. The validity of this
result needs to be evaluated under further refined conditions. Rep. Soy Protein Res. Com., Jpn.
18, 101-104, 1997.
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Table 1. Loss of water doubly labelled with deuterium and '®oxygen in rats

Serum D Serum O'®
N* atom % Total D atom % Total 20
excess excess
(a) (axN) (b) (bxXN)

g
Casein 30 min 122+3 0.316+0.008 38.6x0.2  0.29710.05 36.31+0.5
Casein 4 days 146+£5 0.102+0.043 15.0£6.1  0.028+0.007 3.97%0.95
SPI 4 days 144+7 0.092%£0.011  13.1£0.2 0.046+0.004 6.59+0.46

*N, total amount of body water in grams calculated on the assumption that water
represents 60 percent of body weight (body weight X0.6). Four rats were used in each
group except for rats fed SPI for 4 days in which five rats were used. Other experimen-

tal conditions were described in the text.

Table 2. Determination of the rate of carbon dioxide forma-

tion by doubly labelled water method

Dietary

. KD Ko Ko—Kb N* rCO,
protein
mol mmol/h
Casein 0.0101 0.0231 0.0130 7.40 42.6
SPI 0.0117 0.0178 0.0061 7.33 22.4

*N’, total amount of body water in mols calculated on the
assumption that water represents 60 percent of body weight
(mean value during the experimental period of 4 days) in the

rats used. rCO,, the rate of CO, formation calculated by the
equation : rCO,=N"/2 (KO—KD).
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Fig. 1. The rates of loss of water labeled with D or 20
from rats fed either casein or SPI. Figures
without parenthesis indicate half lives (h) mea-
sured on the graph.

Fig.1 1z Tablel D7 =% 2RRL72bDTH 5.
M OHAEIZE_ECEHA L 7= 244808 (h) TH 5. EBR
ERITFEIZK L Table2 @k 312 casein B CO,
eSS SPI MO Zh I L C 2R WEETH

> 7.

L3

= =

ZEEHKEZEDL I BBRETICBVL T HIHRE
BHCERER L - B oA ic k> T a v —REgE %
WETE2 2k EREEShTWwS, ELIKH
HDTATAYANDIE»THAGRPEREO T 2
NWE—RBEERZCIERAEBbND, 1272 LEER
iR DIRE % RN AR LLE B CHIE T 2 LES D
5.

MERREORE L BHRETH 2. Tablel OF —
FTRZMY, BESWMOBEILZVEWEEbR
2. RADOREMIHELH0.2% L& 20 OBE, 4 Bk
KB ORALLIIRRDZ N %0.02~0.05% b 3
T Ehhold, T ORRIIELEE Do
72 SEIDOFEFEHH Tl T X T OMEREHL 100fE 7R
LCaanizsy, HFREETIFNIERERZI ST
FpeEZOND, ¥z, XETH KD & KO DES
20 CHEESHIET 2RSS H L. B, SEIZ
¥uy4 st LU TEBARSGISREEAIZD, 0O
B COED &AW & (Dilution space) Z5HE 3
5 EREDE5.9%ICHHH L, FAEORM LIEED60
% EVIRE L IFIE—B LT, HERONLEZD B,
54305 CRMFEE O FHEITT L b L H#E
EENBD,

WTFhict L, SEOFHEROBRIETZANVF —
REMERE & LT TBESHKEIRER Y 774 VT
NERSEETHL L RRLTWEY, RELAH
BOMEICET 2 FRADEROGBREK DVWTIERS
BOMENT E TR T RER S R0,

#

RGLAHERZ v O3V —RE2REST 2 W5 r “EERAKE 2 Vv THRELL &
5 & L7z, D0 & H,'*0 £0.5g #IEMENICES L, 305 E 20 4 HERCRIML TmEO&
ENRBE 2 EERE Lz, Didke LToAaPEaN 22 *0 ik CO, LT vHa N
OTHERAMEOFHEEDZ L LT CO, HFiERELZRD S 5, ZORR, FRLIHCH LA
YEZ Y D CO, HEHEEN SPIL AT Y FDEFN LD 2 AL BETH 2.

X

1) HHEEZ (1991) : BT F VB BT 5 TRV
F—RP L RKELABERSF N, RKERAHE

XELABEHRRSSHE Vol 18(1997)

7
KEMFRERTE, 12, 91-94,
2) R BT, BKER, EHET, BE #(1996) -

103



4)

104

SEEE I R3EEHREORIRS T v M RIF
THMAB I ABEOMRE. KB AREWES
=58, 17, 103-107.

Lifson N, Gordon GB and McClintock R
(1955) : Measurement of total carbon dioxide
production by means of D,O. J Appl Physiol, 7,
704-710.

Roberts SB, Coward WA, Schlingenseipen K-H,

Nohria V and Lucas A (1986) : Comparison of
the doubly labeled water method with indirect
calorimetry and a nutrient-balance study for
simultaneous determination of energy expendi-
ture, water intake, and metabolizable energy
intake in preterm infants. Am J Clin Nutr, 44,
315-322.

KE-ABEHRRESSHE Vol 18(1997)



