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Relationships between Rapid Weight Reduction and Blood Rheology,
Biochemical Variables

Yoshimaro Yanagawa, Koji Seki, Shingo Matsumoto, Ken-ichi Yumoto
Tomohiro Matsunaga, Yoshifumi Shoho and Masami Murakami

Abstract

The effect of rapid weight reduction on blood rheology and biochemical variable were

incompletely understood. In the present study, we have investigated the changes in serum
osmotic pressure, blood rheology assessed by MC-FAN (Micro Channel Array Flow
Analyzer) and biochemical variable in male collegiate wrestlers before and after rapid
weight reduction. Six healthy Japanese male wrestlers (18-22 years of age) were studied.
Body weight, serum osmotic pressure, whole blood passage time measured by MC-FAN
and blood biochemical variables were analyzed before and after 2% of rapid weight
reduction on 150 minutes training. The serum concentrations of WBC, Plt, Fe, TP, Alb,
T-bil, ALT, LDH, UN, Cre, UA, Na, Cl and IP significantly increased after the 150 minutes
training compared with the levels before weight reduction. In contrast, body weight,
MCYV, UIBC and TG significantly decreased after training compared with the levels before
weight reduction. There was no statistical difference on whole blood passage time before
and after rapid weight reduction. This research indicates two important findings:
reducing two percent of body weight of wrestlers by rapid short-time perspiration has a
strong possibility of hypertonic dehydration ; in this case because the homeostasis of the
circulating blood elements within a blood vessel is maintained, the change in whole blood

passage time is not measured.
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X1 Diagram of the Micro Channel Array Flow
Analyzer, MC-FAN(A), Chip holder (B), and
image display (C)
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HimEkE (WBC) X103/l 5.75+ 0.53 6.87+ 0.96 =
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A~ b7V vy (Ht) % 4497+ 1.85 44,57+ 2.22
Mm/ME% (PLT) X104/ul 244+ 36.53 266.33 = 44.41  x =
FEIFRIMEREE (MCV) fl 88.93+ 3.15 87.68 = 3.02 x=x
SEEIFRMMER~E 7 0 € & (MCH) pgl 29.48 = 1.02 29.38 = 1.06
SEEPRIMERANE 7 0 B V¥ (MCHC) g/dl 33.15+ 0.5 33.5 + 0.56
MmyEgk (Fe) ug/dl 87.83 = 35.92 105.67 = 42.28 ==
TEaFgkS & He (UIBC) ug/dl 266.5 + 41.54 261 £ 4551 =+
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AST U/ 1 23+ 3.95 26.17 = 4.22
ALT U/ 1 19.5+ 5.47 21.5 + 5.05 =
LDH U/ 1 183.33 + 38.38 217.83 + 36.53 xx=x
ALP U/ 1 260 + 98.69 261.17 + 97.17
y-GTP U/ 1 23.83+ 5.19 24+ 4.69
735 —¥ (AMY) U/ 1 73.33 = 19.93 72.67 = 21.29
IR#F&EFH (UN) mg/dl 13.17 = 2.86 15 + 3.16 x=
MmiE 2 v7 5 => (CRE) mg/dl 0.92+ 0.18 1.07+ 0.22 =
R (UA) mg/dl 6.63+ 1.08 7.3 £ 1.29 o«
F R~V A (Na) mEq/ 1 139.83 + 1.47 141.67 = 1.37 =
AV YA (K) mEq/ 1 4.38+  0.49 42 £ 0.3
27— (CL) mEq/ 1 101.17 = 1.47 102.83 = 1.47 =
R >~ (IP) mg/dl 3.52+ 0.8 3.92+ 0.9 *
ANy A (Ca) mg/dl 9.72+ 0.28 9.85+ 0.42
M (GLU) mg/dl 83.83 = 12.62 100.83 + 7.31
T-CHO mg/dl 193.67 = 30 195.33 = 28.99
H-CHO mg/dl 61.67 = 9.97 62.67 = 11.74
L-CHO mg/dl 109.5 + 27.52 110.33 = 27.4
PR (TG) mg/dl 164.83 + 77.38 128.5 + 69.89  =*
CRP mg/dl 0.18+ 0.16 0.28+ 0.24
JVv7FrEF—¥ (CK) U/ 1 278.17 = 181.5 343.67 +196.25 x =

Data are expressed as mean®=SD, * p<0.05 *=* p<0.01 =*=*= p<0.001 vs before rapid weight reduction.
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