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The Effects of Ingestion of Water or Glycerol on Renin Activity, Rectum Temperature, Blood
Electrolytes Concentration in Exercise. Seung Bum Lee*. Department of Physical Education, Gyeongin
National University of Education, 45 Gyodae-gil, Gyeyang-gu, Incheon, Korea - The purpose of the study
was to examine the effect of ingestion of water or glycerol on renin activity, rectum temperature,
blood electrolytes concentration in exercise. The present study took as its subjects five male students
who major in physical education. The two different conditions were based on ingestion of water, in-
gestion of glycerol and a series of four blood gatherings were carried out at rest, at post-exercise 20
min, at post-exercise 40 min, at recovery. The findings of this study was as follows; On renin activity
change, in the comparison within at rest ingestion of glycerol, ingestion of water were significant dif-
ference at post-exercise 20, 40 min (p<0.01). 2. On osmolality change, in the compatison within at rest,
ingestion of glycerol was significant difference at post-exercise 40 min (p<0.05). ingestion of water was
not. On Na and K concentration change, in the comparison within at rest, ingestion of glycerol was
significant difference at post-exercise 40 min (p<0.05), ingestion of water was not. On Ca and Mg
change, in the comparison within at rest, ingestion of glycerol, ingestion of water were no significant

difference at all period.
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A AUTHS]. o9} 2ol 2HAEY] BHY 8- <A
2 3o HZo FYAHE FA7 AT F A FE /A
o 3434 AF#E 2gdve 2EY A7 AFPHIA
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BN &F A AA AN FE FA7 H A= S58
& Adste adE 714 15 B AFY 3%old &
o] 48 AgdA 539 gFFgo R Ed= £
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[7]. olshe= 2 22 AFgMe 1L Ugd F522A9
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A% QAR 4Y0] AP 5% FBRE L FYL
FANAT. SR BAREY HYE 44+ U=
S 49 A AY AR AY AA ond gAE 3
E2 39k o5 443 S4& Table 17 2}

Z|CAAMH 2Rl SOjAta Mg ko] 75% =3

Hul ka9 £4-& Medgraphics Company (US.A.)
oA A &}gk Cardiorespiratory Diagnostic System?l CPXE
o] -3l E# =Y (Quinton Company)oll A Bruce protocol
& AHSStd 2430, 7 3F vl 18] 818, A4
ARF, oldslda: WMEF, £7 255 2FaB NS F
& S48 2 43 Autgrt #7703, 424 H Fo
% 35 mi/kg/mino] 3} W& P A2 ARa3 AASHY
% &350 A&=He 5 v) 52vich Borge] 15RPE ScaleE
g5l AAEY Wzl @ AZE WaE B 24
Stk 2E A9 £5 FEQ Ao BayA B 75%
FEE &7 938 Medgraphics Company (US.A.)o) A
A2+t Cardiorespi ratory Diagnostic System?) CPXE o] &
3to] E# =Y (Quinton Company)dl 4] Bruce Protocal & A}

Table 1. Characteristics of the subjects (Mean+SD})
Age Height ~ Weight Body fat  VO.max
(yrs) (cm) (kg) (%)  (ml/kg/min)

5 1954038 170.0+3.36 65.4+8.86 1841509 583+1.49

Saho] Ao B4 YA HEES ANHGOH, o8 2
2 3] 2 mRAe Aol 44 AAD) BRE HAALT.
2 A A A AAFS 12T AT B2 A
F3} Qu7h Ay A ARG 5%5E0] £YSE ¢
5 A5 EYSU0) JAES SEE 2T ThFES
2% 4= A2 WA HES HGd
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gAe ztzte] A)7|viet 4 ml vaccumtube (JF AP H)
9} 3 ml EDTA-2Na tube, Z12] 1L gage needleg o]&3}o] A
¢ BdE Bt AFHHeH, +FAF A P A, &
T 0, &5 F W0F, 57 308 T F 439 24 AFH3}
How, 2HFEOZ renin activity, L%, osmolality,
8% A3 ¥EE Na K, Ca, Mg 5¢ 24384tk

g 24

Renin Activity &3

Renin 345+ YA angiotensin [ bufferE H7}s}
o] & )9 angiotensinase @ ACE A3 AHe] oA 37°C
oA 9087 w9k § T 0~4°C 94L& ol F1, angio-
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Table 2. The changes of renin activity and osmolality
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Item Group 0 min (@) 20 min (b) 40 min (c) Recovery (d) F Scheffe’ F (timexgroup)
Renin activity = W. G 164542  1012+3.08 1734372  572¢+458  5741"  a<b, ¢; b<c 18.554%++
(ng/ml/hr) G. G 148+1.90 7412276 14761510 686339  8.605**  a<b, ¢; b<c '
Osmolality W. G 27804621 2814+476 28321758  2804+3.62  1.866 NS 9 041+
(mosm/kg, HO)  G. G 2806534 2831332  287.0+217 28244720  4.641* a<c '

W. G: water ingestion group; G. G: glycerol ingestion group
* p<0.05, ** p<0.01, *** p<0.001
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AL s YR, 1.0 g wte) 43 Ade =319 a3
= F e, 10 g ol A3 AdE 55, W2aAE,
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Renin Activity, OsmolalityQ] 3}

Table 20 ©]3}H, renin activity?] A9 187 $5A
ol 35248 EH7F Jebdth(p<0.001). 3 43 1%
b8 Al 1.644542 ng/mi/hr, %5 T 20% 10.12+3.08 ng/
ml/hr, &% ¥ 40% 17.3443.72 ng/ml/hr, 38 7] 5.72+4.58
ng/ml/hro 2 A|7PEE {98A F713 4 hp<0.01). 2%
ANE A3 2§ 94 A) 148+1.90 ng/mi/hr, &5 & 20
€ 7414276 ng/ml/hr, 5 ¥ 40% 14.7625.10 ng/ml/hr,
82 7] 6.86+339 ng/ml/hro.2 X782 §o3A 2713
AHP<001). F 1§ BF &5 F 2023 &5 3 405
A ARG Fsgon, £F F 4020 &% & 208
2ot 24 vebdeh Osmolality 9] 39 2§34 ¢54]7] 7t
oA 3528 T3} YA, 4 44 18 ¢
A} 278.046.21 mosm/kg, H20, &5 5 20% 281.4+4.76
mosm/kg, H20, % & 40% 283.2+7.58 mosm/ kg, H20,
3]5-7] 2804+3.62 mosm/kg, H2001H, S5 A}7] 7to] ¢
3 Aol7h AT FME 4H 252 HAHA 28061534

A

flo X

mosm/kg, H20, &% ¥ 20% 283.1+3.32 mosm/kg, H20,
&5 F 408 287.0+2.17 mosm/kg, H20, 3] 7] 282.417.20
mosm/kg, H202.2 #-9]8 x}o]2 B om(p<0.05), 5
T 40%0] kY ARt} EA vehdd

Fayecol sl

Table 334 o] 44 LE9] A9, $243 157 224
4150l £5 Azl Z7Hg Bt f9laA) F7)e
AL 2 5 Yo F 253 £547] el AHo
% ol BolA] ik

o 17 nh

HHE sz M3}

Table 49 23}, Nag] 3% 2183 $LEA7] 7t A5
e AA7F degtHp<0.01). #8 4 28L& 943 A
14124144 mEq/], &5 ¥ 20% 14261041 mEq/l, &% ¥
40% 143.8+1.87 mEq/1, 3% 7] 1425+127 mEq/12 Z7}3}
o, AZIHE frogh 2fo] & Ho|A ¢ttt ZeAE A
2 288 A A 14044251 mEq/], £5 ¥ 205 1418+
0.83 mEq/l, $5 40% 144.0+143 mEq/l, 3% 7] 141.2+1.07
mEq/12 AVIEZ oAl F7etHa, &% 4080] oH3
ARY FoatA A Uesthp<0.05). Ko A 183
FEA7] 7ol B3 AE ATF e THp<005). & A3
28 MR A 387:021 Eq/l, 3 T 202 3961023
mEq/l, €5 ¥ 40% 4.02:018 mEq/l, 3¥7] 391+0.29
mEq/1&2 {93 zlo| & HolA gttt FYME HH 1§
& Qb A) 405038 mEq/l, &% ¥ 20% 4.34:0.20 mEq/],
25 F 408 470015 mEq/l, 3%7) 410+0.23 mEq/12
g A9} vlwate &% F 408 F5A Stk
(p<0.05), AtFAA A7 ol AT

Table 3. The changes of rectum temperature

10 20 30
min min min min min

Item Group Recovery

Rectum

temperature
(°C) G. G 36.60 3740 38.00 38.72 3915 37.18

W. G 36.60 37.70 3845 39.01 3940 37.30

W. G: water ingestion group; G. G: glycerol ingestion group
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Table 4. The changes of blood electrolytes concentration

Item Group O min (a) 20 min (b) 40 min (c) Recovery (d) F Scheffe’ F (timexgroup)
Na(mbqy WG MWLM 1026041 1881y 105427 131 NS 7 009
4 G.G 14041251 141.8:083 144.0+143 1412+107  4.146* a<c '

W. G 387:021  396:023  4.02:018 391029 722 NS }

K (mEq/1) G. G 405:038  434:020 470015  410:023  3.047* NS 2029
Ca(mg/ay WG 952060 970029 981:054  961:030 907
& G.G 916043  932+058  940:036 921044 1.445

Mg (mg/ay WG 1515044 1745028 188031 162:017 1.290
& Mg G.G 174016  184£023  197+057 180041 651

W. G: water ingestion group, G. G: glycerol ingestion group
* p<0.05, ** p<0.01, ** p<0.001

Ca®] A% 2§ +FA7] ol 452E 53471 Yeh
2 FYh 8 AH 28-S A A 952:060 mg/dl, &5
F 20% 9.70+0.29 mg/dl, 5 ¥ 40% 9811054 mg/dl, 3|
B7] 961+0.30 mg/dlg A7) §o3 2o]& Ro|x &
Aok FEAE AH 252 AA A 916+043 mg/dl, 5
% 208 9.32+0.58 mg/dl, $F ¥ 40% 940:036 mg/dl, 3]
£7] 9211044 mg/dlo.2 A7|EE §F9 & Zo]E Holx
%t Mgd] B¢ 253 547 2 45F8 g9}
UEhA stttk £8 43 2§E AR Al 151:0.44 mg/
dl, &% % 20% 174:028 mg/d], 5 ¥ 40% 1.880.31
mg/dl, 3%7] 1.620.17 mg/dlo.2 A|7)E 2 {98 =}
€ Ho|A] gt SHE 43 21§ AA A 1742016
mg/dl, % ¥ 208 184023 mg/dl, &5 ¥ 408 197+
057 mg/dl, 8%7] 1.80+041 mg/dlZ A|7|&& 93 3}
olg HolA ¥ttt

F2 AAE ALHA +5& FPste AN £& 9
AL UehlA Hed, A9 - §4E HsiMe o
7 2 BAL g 712AQ ALEE 7)A vl 9 o2
g & 19 &% Al w3 o] 7t&stEn. FAL &5
o2 8 AR qA & %
BrEE 7 B ope AR 28Lxd 3L B
e 2 Wgge] 24, S/ 8 A5EFES UAEe
A2 27 To] gojdtin Budtx IuHi5]. $-8 A
Ae A= g3 FE9 vE Al £538 88 H238)7)
AT A& Foll stz w54 Al2do] AFHo| FEF

g EHAIE PR AAFA Y AFWUE FEAGOE
B AZOZ BHE ZAANA, AHoRY HiEHE S8
o} F& 50%74A #AATGT Basta gri3,25),

Rening peptidedase 24| Al FAE Eol7te AZEW
AAY FHR G AX2RE EHiEHo| A, F} Nacl
9 sxo wet 1A ek AAFAR Solrke &F

)

Be @LrlE B B #8718 /M 1, 9
FE718 A MEE ol 458 o B4, Y
o] BojARA o|gPOZH renin®] EHIE ZASA At
g3 JEFY w=7} Yol renin®] §H|7} A7 o] 71
oA Eul® 5229 A2 angiotensinogen?] peptide
Ao BY-g ZRAFITH6]. angiotensinogen®] peptide 2
g2 angiotensin [ & Wt=vd o7 AETHOZ v
AE A7 A, angiotensin 12 HAFH}. angiotensin I+
aldosteroneg #HA]7]7] 98] A& ASA7H YEF
AEFE A3 AxTg AT, 29 AFT 48 =
¢}Z&t}). renin-angiotensin-aldosterone?] A Alo]A] angio-
tensin [T ¢} aldosterone?] 58 AR F+ F3 249
A= renin® A X (PRA: plasma renin activity)o]t}.
plasma renin activity= Ht| A4 HHFY AR &
T A FALY A FE 2P S o, KA F7HEHA
1[10], plasma renin activity ¢} aldosterone & t} ¢F3 A}
Hla) A 2% Aol 5~10M A% F7hsigvH24].

£ AT ZF A renin activityE B9, T§FH &5 A7)
ol 4528 A7 YeEtstHp<0.001). T8 HH 2FL
A Ao} Hlwdte] §-F F 408 158 A& F7HE B
I, frog Aol BYth FEAHE 4HA 25 ¢F A%
H 3] &5 F 4089 108 A& F718 Bon 79
& 2ol & EYTh ol g A [1024]9] A+ A st
A0 Z, renin®] EH Fo] F7hg A& FFAI0] )£ 2
#HA ¥, A A AHFY 5% &5 BEI B 4
o] & WE=E Q3 rening] BHIFE FI7HAZ Aoz AZ
gk =3, 25 F 0F(FE )Y 2§ 2t renin®] FHIF
S BW 48 HF 08 17341372 ng/ml/hr, S AE
AH 1%L 14761510 ng/ml/hro.2 2 Q3 2§X
o 272 ng/ml/hrE Po] Eulg AL B & g o9
Zo] £F A FY¢ 213 &F B=A renine] |
o] Btbe AL 1 wF &F A AA] FF ] o FHA
Aol oA B3I g Ao G4 FEolgn
AZET. AL 8F Fo 843 JEH=E 9= angio-



tensinogens angiotensin [ 0.2 © @o] &A438 50, oA
< AGAE L o3 angiotensin 12 W&o] Z7}5 o] A=
F- A3 d A aldosteroned] HHE ZRAA LYM=do
N R FFE VML LEA AU REY 2SS 1S
stel AASA FANZ T FdET.

ojst 22 Ade R AN $F A HFAAgA
kg% 1 g9 2UANET kg 247 mle] 282 AHHPL
W control ZF#H vl wate] A & FEFNA 550 mlr}
BTH=[17]9] A7k 433 A 0.1% Naclol 3% 1 kg
7 15 g9 2PHEZY 4Ae dxTo vlawste 18~25%
BE SERAZL He(16]9 79 AT &5 A
FEWALS #EE 283 802X A3 B 7
drEdE 5 Na $59 A4S n2do] A2 5

=9 AP A A @] BHEE Ao Yepgon,
TEoE LI gEHA ARaez FHT Yo4].
Aejdold AdolA gaj5o] B2 F& mlojyx A3}
€ @ o2 Tt AA YoM He AL Ao Wl
At $ZA(Buffer system)e] BE o2 g3t} E3,
Adwstel 24 2 AT £344 F3 %«] &5 8,
#5759 5 ¢2g4 A% ANoE F2F 4 3
o Aoz dHA SItH1l

F2 A A Na A 2o Bo] EAsh= AHA=

EFFE FASL 87 I 2718 248, AT I
B AE W Apold] ARG HEYS FAS FE }g
ZAske 715S gk 83 28A =0 Zagn 8%

MEote]l "ol 7tz o2 wWAUME SEFo] 27}
Ho] 8F%FG A o] #2sA B2 53 A
Afd 28 € AFolre 23 A8)29) F59 Mae
renin-angiotensin-aldosterone ] Aol &3] A= o] A}
Na % Z& g¢o] 7434 H9 renin, angiotensin, al-
dosterone?] Zul7} £ &0} Ao o] 29 AEF &
S7HA EF3he 5% Na RES FAANAH FA9)
b 249 42S FYsA BoH21,26]. B A9 A}
W Nad] A4 58 33 282 9 A9 Hluste] &

408 o 93k Aol & HojA oyt FYAE 4F
2 B A9 HnEd 5

ON

4ot mn e mlO

F 408 FAHLE fro)

3 xpoj2 B ATHp<0.05). o8 T A HTF $5A T
o wjE Qs ¥AF 2 Na9) =7} 173,5}71 2250

AAgk B ApdX &5 28 A Na9) 327} QA &
A" A 3 AN FEYMNE aFo) $E 43 18R
o Aol 3F £2 & o] AFFEE FAANTE H
o] a7A ozt AZtE Y, o] Al [21,26]9 A7} U
31 AT

Kol & AlE W) Bo) 2A5t1 i A4F¢S =23
RS TopEn A XA YA YT Tﬂ”#° oj2o
E ARAFH 2% A 723 758 F} 53 o
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Aol oz AR AFS} A7 Ho 2N HE 99
Fe A FAHE U o] FEE 1PE 25O
A3 BAHE Yol 3 £ B3d F= 4TS 3
O &% ¥ 84 Kekd tdt 9%& £ 8902 25
MEZEH K9 /%, 3 258 TS o8 2FE49A
O K&, 297 Bo2 9 KujE Fo] glth2]. & 97247
A BH Osmolalityd] Z¢ 8 HdF 252 ¢F A9
Hlaste] BFAHOZ o3t Aolrt At FYMNE 43
2FLS A A vt 5 F 0% FAFOE f9
g Aol & HATHp<0.05). o2 ZAde H=d FE viE
Al 8 AFATE vaste FEAE AFH 2F0M A
o] &A% Hhdsty, A Kol F& §A5 ] A
Ao AEQF FA)7F o] Fo]7 Ro] opdrt AZbH) FH,
Cas} Mg9| ¢ + 2% &F I5% E5A7] Tl 9%
Aolg HolA ¥ttt

2 %
E d+4eE 58 9 ZYHAE 437) renin activity, 27
L%, 82 A8 559 nXE 579 ulste] o}r )
#? FEAE 43 2802 Yol 23

o] & F2 AH 253 FYAE AH 28
AN F9F F718 BATHp<0.01). Osmolalitys] 2%, 5
3

€ A3 2FANA AolE HolA] fgtort, FHAE AH
IFANME oH Ao Hlwste &5 F 0% Aolg BY
THp<0.05). AFLE 34, T& @H aw3 2AE A
H dF EF 3 A wE A4z Sk AL
F AUtk Nadt K9 3%, & A4 2590A Aole
EOW ggou SAHE AFH TFAA AolE Ry
(p<0.05). Caz} Mg®] A%, T 18 BT 183 $34A)7) 7+
o fro@ ol HolA A3kt

Al 2

£ ERe AANgHGE 079 T & A7Hl
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