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' Relation between Various Body Fluid Volumes-and Body Weight
or Lean Body Mass in 'the Rats

-Hyang Che ‘Aln and Kee Yong Nam

‘Department of Physiology, Seoul National University College of -Medicine,
Seoul, Korea

-Relationships “between red cell volume (%! Cr:cell), total blood volume (red cell volume divided by
-hematocrit ratio), and extracellular fluid volume (SCN distribution space) and body weight (ranging
between 73 and 384 grams) or Jean 'body rmass were studied in 59 nembutalized rats. Lean body mass
was ‘determined by means of underwater weighing method on rats clipped and eviscerated. There were
positive correlations between body weight or :lean body mass and the absolute values (in milliliters)
of body fluid volumes. Body “fluid volumes expressed on the body weight or lean body mass basis,
however, showed negative correlations between body weight (grams) or lean body weight (grams)
with one -exception. Red cell volume expressed as % lean body mass showed a positive correlation
with lean body mass. The other results are summarized as follows: _

1. Body density of rats was 1.0561 (range: 1.0123~1,0781) and 19. 8% body weight of total body
fat was obtained. The ‘mean value of lean body mass was 80. 2% body weight.

2. The correlation between body weight and lean body mass was high, namely, coefficient of
correlation was r=, 99.

3. The correlation between the absolute value of red cell volume (ml) and body weight showed a
high correlation, namely, t= 92 and between the lean body mass coefficient of correlation was
r=. 93. '

On a weight basis, red cell-volume was 2, 67 ml/100 gm body weight or 3.48 ml/lOO gm lean body
mass. The coefficient of correlation between body weight (grams) and red cell volume (% body weight)
was r==—, 30. The coefficient of correlation between lean body mass (grams) and red cell volume
(% lean body mass) was r=. 50, Thus, the following regression equation was obtained. Red cell volume
(9% lean body mass)=. 00243 Lean bedy mass (gm)-+3. 12.

4. Total blood volume was 6.06% body weight or 7.83% lean body mass. The correlation between
these blood volume values and body weight or lean body mass were negative, namely, r=—. 43 and

r=——.42 respectively,

5. Extracellular volume (SCN space) was 30.0% body weight or 37.2% lean body mass. These
percentage values showed negative correlations between body weight or lean body mass and coefficients
of correlation were r=-- 40 and r=--. 54 respectively.

6. The rate of increase in body weight or lean body mass is accompanied by a smaller rate of
increase in blood volume and extracellular fluid volume. The rate of increase in red cell volume

paralled that of lean body mass.



2 —RIAR - A A QA A D A AF Aol AA—~

TR AAFE TAT oA ded Ay
THAE G ol Qe Lo, ofw AEL S
stlokt BE Aol me AR QIAY WFL vlm
T 7 Y Aol 2olE AFoz AY £ Aol
HAFog NEE TS AL A3}l 1 54
o 554 4P Aol By AFY Adndt
4 3l 3t 98 207l 3}, Keys 9 Brozek
(1953)-& A8 ARG Ale] glo] FFAH Awtolst %
Aoz %8 AL AP, Wy FFAL, ZE A
2 Age @ Reletz Feisddch. Miller 8 Blyth
(1952) 2 Gopalan % (1955)-& Abadol glejA - = A
o 4932 sz Ay ol vehts olfze
AA 9 A Akl Aolsl PejA A Fd ﬁ%&ﬂ“
Wgolet gz Fg FAG AFY A vk 44
sehz g ok 2RFI(1964) & 339 ‘a’%%"dcﬂ [
A Aba av o] FadE 2o d4dFd AFHd F
A AL Eoz FAge] S5 dn R gl
AHA habo] QoI A= FA AF JFE A $5
3ol mxEglet. & Talso(1960) 5ol 9 abd Atke] L
44 £ 234 zEET AF Aoy AFrrc 4
4 AFHe AR} Bohz 2oshgs.

A% e Ade FFEB} TAE AF Aol F
Ad A o4 R dddoz gAY FEPde
AF J1Foz BASH A7t ‘é%}iﬁ]— A or }o]
E HEFE JoAE @ g dud oA dEEHA 4
+ 29D 24z AL FL A
(2714, 1962). YobrtdE A 2FE8 FA9
A% AFez A 72.2% FAW AF(EHEZ,

1960022 4RE Ag &L o BAYS $5HE 7
27t} '
Gt o Aol A EF R Ao AFBEES A

g bl uhel Fadel ’% G A led@EE,
1960), B H o] FEo| A FEFFeFo] T3] F L& A
9 Zslo] T Foiste ﬂ]‘%“’ﬂ T 5-gko] -'ﬂ“}.":_?‘]
317 W Eoletz Ad k. 2y b E A T
7lell B3l = AHo] FEAA FEIA govt FFH
AA AF F4= A, Y F2Z(red cell volume),
2 Az Ad 5o AF g YEE F4aF 5
¥ ts4d = AZ4A ot

o] =L #A oA AF 2 “]%“d°i A
SAY At AL A4, FYFFCECr) 2 4
o gpshel Abole] AAE ETFH ¥EFY A F
AL AF

&f_&

Sl AY B 2%l By 2L 3

3t} ARt

Az Ag9g

:Llll>lﬂ°¥3~

Ao d
bk
e —{u’.

& &A% ¢ 9 A4 AASE Aoldh

A o sl o _4; e

oo Lol

SERE

27 59512l 2 A gagen At WAS A
A7 98 JAAAF 732) B FAA AP
o] XA (A% 384 zaA)Atoldl ¥ dgler AFH
F& 19520l gk FAANAN Bad AAEF F9
Aste E59

& 2743l AA L= (density) & A4E3 FAY
A% (lean body mass) & delA 7|Foz AEFH .

FEdg 242 dAvieads Ay FFozy &
239t #slEa 2 Wintrobe o whelA 3,000 3
Aoz 30EF¢ dAAASNY ARges AL T
SICr-AE 1+ 3 A< Gray %
Sterling(1950) = FHGH € £HER1961De] wha} A3
Z ¥29 ¥4 8mla} 1mle ACD
£ = 30~40 uc 9] Nas'CrO,(Abbott 3j A} A9

(red cell volume)2

- Rachromate) & & £838lz 37 %ol A w2 £5o] F

A4 71257 & 45~60 Lol - 110 mg & ascorbic acid
£ A s}bsted (Read, 1954) 5ICr-%4] A ¥ 73 gt
MCr-%A AYF FAFE 15 2o FAFLE Ao

Tracerlab ¢] Well Scintillation Counter 2 WAk5-2- 7

E390c. o2 FAF=AY /AT o
2 A 459l o
A2 433 240 E NaSCN 344 & A8l o

#9 me] Ao 10% NaSCN 0.5ml & F3l= 90

39 BYARI(FAE 5, 1963)FHG Fo| A% A
R L RN

dojA SCN A Ao b4 G vt SCN
A A& Gregersen ¥ Stewart(1939)¢] W}i’gfﬂ}.
E5o AALEE LA FEY FFAE H g3

o A3 9o (Rathbun and Pace, 1945). 24§ 2%

ol B BEY sted £o2 T4 % £9 37

ez WEokA st Arlgs FAE & glod
=y 4713}4_, Z 5EY 55 EER AR S9guch
g Hdegde 233 ol Wz, WE g
T Zokd FEozdy AAAXNY] £33
F¢ AARAT. F AAAAR FE9
g Aot oA L 43td W Ro] Eoigl
7re=9] Fepol ARd W FE HoloA
A e 2E 71A o7 WEe G},
AAE FE v Fe 2¥A G FF ¥Eo
3 & Aolth. MAAAG FEY FFAE 37
So A 0. 12} AAA F&eA F Fe
] £+ D=MaXQ/(Ma—Mw)Z A
71el Ma: eo—ﬂﬂ =3, Mw: 2% %A, Q:
o I £9 Yxoln,
AYE g ol g3t FAL AL

offt o - m\m
o

o,
oft
1o -nﬁl
r{u:
H

k=)
=3
=

TN
it
o
N

oft
N,
EL

3

o

Adseds



—d g4 FA A 34 A13 1969— 3

Pace 9} Rathbun(1945)] wet4] 9 Fat=( ig“i_
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ALY =E Ao A% 100 28 o)A v5
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Table 1. Body density, hematocrit ratio and %‘ fat

of rats
Body . LBM
weight H%t Density I;/Zt %
gm
Mean 195.4] 44.8 |1.0561 19.8 80. 2
S.D. 80.0] 3.82 (0.0107 5.38 5.38
Range 73~ 37.5~1.0213~] 9.3~ 90.7~
384 54.0 11.0781 36.6 63.4°
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Fig. 1. Relation between body weight and body density
of eviscerated rats.
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Fig. 2. Relation between body weight and lean body
mass of eviscerated rats. The coefficient of
correlation is r— . 99. )
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Table 2. Red cell volume, total blood volume and SCN space expressed on body weight and lean

body mass basis

red cell volume blood volume: - SCN spéée
ml | % bwt | % LBM ml | % bwt | % LBM il | 9% bwt | % LBM
Mean 5.19 2.67 3.48 11.8 6. 06 7.83 53. 8 30.0 37.2
S.D. 2.16 0.33 0.29 4, 83 O:_ 73 0.74 18.2 . 3.31 5.64
Range 1. 69~ 2. 02~ 2. 89~ 4, 30~ 4.66~ 6. 13~ 22. 6~ 24. 2~ 28. 9~
10.7 3.16 3.85 17.4 7.09 9. 36 95.9 37.2 50.2°
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Fig. 3. Relation Betwéen body weight and red cell Fig. 5. Relation between lean body mass and total

volume (¥!Cr-cell) in rats. The coefficient of
correlation is r== 92,

blood volume in rats.
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Table 3. Correlations

~ LBM SCN RCV TBV -
(gm> (mD) (ml) (mD
Body wt.(gm) 0.99 0.96 0.92 0.94
P : <. 001 <. 001 <. 001 <001
LBM (gm) o= .94 .93 .95
P _ <. 001 <. 001 <. 001
SCN, % b.wt. RCV, % b.wt. TBV, % b.wt.
Body wt.(gm) —0.40 —0. 30 —0.43
P <01 <1 <.02
SCN, 9% LBM RCV, % LBM TBV, 2% LBM
LBM (gm) —0.54 —0.5 —0.42
P <. 01 <. 01 <. 01

ol Al A AF wr FAu AF AYFY, 33
%, 2 Az Adek Aol AL Rt Az A
ole} ARASE A 3 Hel| AAG}, ABALE BF
0.90] 401014 o] & M eke A2 EA e 2ol
A Az FAY AFe 4L 4D 47 4. B4
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Fig. 7. Correlation between body fluid volumes in m!/100°

grams body. weight in eviscerated rats.
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Fig. 8. Correlation between body fluid volumes'in ml/100

grams lean body mass in eviscerated rats.

Table 4. Régression equations

RCV (ml) =0. 0226 b.wt. (gm). +0. 646
RCV (mD) =0.0273 LBM (gm) --0.468
RCV (%b.wt.) =—(. 00106 b.wt. (gm) 2. 886
RCV (% LB\/I) =0. 00243 LBM (gm) -+3.118
TBV (ml) =0. 0505 .b. wt.(gm) -+1. 146
TBV (mD) =0.0609 LBM (gm) +2.078
TBV (%b.wt.) =—0.0035 b.wt.(gm) -6.757
TBV (%LBM) —=—0. 0053 LBM(gm) -8.60
SCN space (ml) =2. 443 b.wt.(gm) —397. 26
SCN space (ml) =0.2962 LBM (gm) +9.737
--33. 86

SCN space (%b.wt.) =—0.0209 b.wt.(gm)
SCN space (%LBM) =—0.0526 LBM (gm) -+44.985

LBM (gm) =0.8329 b.wt.(gm)  —5.137
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of wetA FA gk AT distd YEER ZAH = A
FTeFe] ol Fristed, ot AxE 4¥MHE FF
A AA FHE FAY AF FrrERc YT
37180 ade A4 A SAREE §A9
A Fol 100 28 oldtal Aslel AA YEsh 23 A
7ol ®lEte] ¥kt 100 2H S AYHA 1.056 A ¥
HEA A AT A4 ARA Bt FAY AF
A F7F $AT 4-& At

A7 PAgo2 AR 42 FE 6.06% body
weight =& 7. 83% lean body mass gl ©] Garcia(1957)
£ 4.4ml/100 gm body weight (3!Cr¥), Dellenback
(19600 4.85% body weight (5!Cr ), Doornenbal
(1962)2 4.70% body weight (5!Cr %), Fernandez
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el =

RS 49 ARgel 5908 F A& AF =
E FAY A AYTLE, 294, AZS AL
Aolel #AAE ngtch. AHY AFL 73 WA B4
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goju FF 195 2Aol ik AR A= T

FPHoz 2A%%d AgFe A& oA AT
22Xy At FAG AL JAo-HEF R HCr-
AYFYo 2, $¥9 3 Wintrobe 22 Q2 #q}

259 Wed AYToz ¥ 4&ddn, ALY
Aqge SCN¥2 $402 2485 AF *

A A%

HAE Rgen], Aot FAY AT Aot YT

FEAY AdFe AF 2= FAY AFHY Aol
AR FAE B4}l % lean body mass A2 AY
THFE TAL AZH A4R FAFT 2 Aol o 9e]
Sith. oletel A& gostd ohgat Ao

1L A3 AA Y=+=1.056108 ¢ - 1.0213~1. 0781)
olgen, AEd A YT 19-8%HFlUL. A

WA &2 80. 2% &) et

2. AFH FAG AF Aold e n5d-4F @A

AR5 r=.99 o] 35},

3. A¥ T AdA g AF Aol 4% A= 4
A% r=020) 9o m, A AFhe Abolof & r=03
o] it

Azl & HPE2T ag—ra—e- 2.67 ml/100 gm
body weight o] glon, Fxlu} % 7| €2 2E 3,48 ml/
100.gm lean body mass o) Act.

Ag ()3 % AF 2T Aol A Aee
r=—.30°1%len, FA8 AF . (2d)*.% -rZ] W A
% AR FF Aol ABAFE r=500° % ol.e} 5}
] .Red _cell volume (% .Jean body mass)— 00243 lean
body mass (gm)+3.12°)3 HAAE L5

4. 28 A2 6.06% body weight, 7. 83% lean body

masso]glon o] & Ztzte] AF me FAY A
Zoll st d42 fA (B2 r=—. 43 % r=—.42)
o] gieh.

5. AZ9 AYPECN B2 $4)e 30.0% body

weight, 37.2% lean body mass o] gl 2.v]; o} zto}] .5
€ IAELE A% € AW AsF A2 443 A
(A7 r=—.40 % r=—. b4)°ﬂ S Gt

6. WAL AYL AQA e ATt FARAS F
7o) W Asd ZAY Y2 E BA AdFL AF 5
Zbell gt malo] el d A Folvt T A
%9 ZEo] Adg FAEES & AL e
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