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Establishment of a method of initial distribution volume of glucose to evaluate
body-fluid status and its application for severe sepsis

Hashiba, Eiji
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We have investigated the possibility of Initial distribution volume of

Glucose (IDVG) as an alternative indicator of cardiac preload in septic patients, as follows; the
changes in IDVG in endotoxin-induced pig septic models, the effects of volume resuscitation with
crystalloid on IDVG in pig septic models and the effects of CO on IDVG in the absence of fluid
gain or loss in pigs.

Results IDVG significantly decreased after ET-induced septic state volume resuscitation with
30ml/kg crystalloid significantly increased CO and IDVG.It was suggested that IDVG reflected the
transient increase in central ECF volume by fluid administration i1n septic state. It was found
that the measurements of IDVG was not affected by the cardiac output unless the basal fluid volume
status was not changed.Conclusion It was suggested that IDVG could be useful to measure central ECF
volume even in septic status. Application of IDVG for clinical practice would be promising.
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Table 1. Chronological changes in hemodynamics, IDVG and other parameters in pigs with/ without endotoxin

ET Time (hr)
Baseline 1 2 4 5
Control 2181044 2241058 2321048 2.11+0.39 2.0610.31
CO(L/min) _
(Fl 1 Sepsis 1.67+0.28 161+ 031 122+0.14%  0951039%  084+0.22%
g' - i Control 12531+ 90.8 12571+ 7.1 118.0% 6.1 110.7+ 154 103.0%+ 10.0
sBp (mm
Pl 2 Sepsis 121.8+12.3 100.0£7.9% 7421 % 68.8+9.0% 716+ 9.6%

IDVG/ IDVG/BW ET HR@pm) Control 813145 80.0% 5.3 87.3118.1 83.7£ 10.0 8631172
pm

Sepsis 119.61 50.9 157.2£25.5 155.2+39.6 166.4 1 38.1 15981+ 41.1

Control 73106 73%12 7.0£1.0 67£ 15 6.0 17
CVP(mmHg) .
Sepsis 62104 6.6+09 6.6+ 1.5 6.8+2.0 7423
Lactate Control 1.1f0.1 Loto.1 0910.1 0.8+0.1 0.7+0.2
(mmol/L) Sepsis 09+0.3 14103 1.7+0.7 1.7£0.8% 1.9%0.6%
IDVG/BW(mUk Control 12154322 12204288 123.0+31.7 11924359 1241+ 36.1
2 Sepsis 1349+ 159 119.3+20.1% 136.4+20.0 1209+ 10.6% 1142+ 13.8%
5 R Control 382711037 387.0% 116.4 384.71122.4 353.0£93.7 34572816
- TBV (m! : - - -
Flg ITBV ) Sepsis 209.21+ 78.4 201.7188.4 175.7120.0% 158.2+87.9%  150.1+77.5%
Control 9.7t0.8 94105 93106 9.5£0.9 9.1t07
Hb(g/dl) =
Sepsis 9.81+0.8 111+ 1.2% 10.8+ 1.0% 12.0+ 0.8 % 12.0+ 1.0%
ET I DVG Data are expressed as a mean + SD. *P<0.05 vs Baseline values

CvP IDVG
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Fig 1. % changes in hemodynamics and lactates in pigs with/without ET
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Fig. 3 The effects of volume loading on the changes in IDVG index and CO
in endotoxin-induced septic pig models
ET: endotoxin infusion. RL: volume loading of Ringer’s lactate solution (30ml/kg)
* P<0.05 vs. baseline, **P<0.01 vs. baseline, ## P<0.01vs. the values at 4 hours
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Table 2. The results of hemodynamic and volumetric parameters in a modified
cardiac function group without basic fluid volume status in pigs (n=10)

Control High CO Low CO-1 Low CO-2
com) 23%06 3206 0803*
(%) (100) (147.2£26.7) (373%144)
Mean BP » , o
i 553145 985169 647159 40484
Elaaet rato 1188%24.4 161.5%332% 862£17.7% 62.0£11.6*
(bpm)
"('::';:)P 202+36 211%28 223%55 19.8%+4.1
ove 2.5% -
(T 83226 79%22 10425 11926
SVR = 1
(dynes-sec-cm®) 2766+ 816 2319+ 605 3108+ 1092 3082+ 1005
Hb(g/d) 103089 113%11* 103£09 9911
IDVG(L) 273053 2692038 2724030 296033
(mIKg (141.6%17.2) (140.6:£19.0) (143.0£20.1) (146.7+22.4)
Ke-Glu 0.091%0.016 0,085+ 0,027 0092 0,015 0,058+ 0.024*%
AIC-Glu 263%63 261£58 259165 296492

High CO: measurement in a high output state more than 150% of the control CO values with dobutamine,
Low CO-1and Low CO-2: measuwrements in alow output state less than 75% and 50% of the control CO
values with and lidocaine, Tespectively. IDVG: initial distrit volme of glucose,
Ke-Ghi and Ke-ICG: disappearance rate of ghicose from plasma, AIC-Gh - Akaike’s information criterion
of glucose and ICG . PV: plasma volmme, Data are expressed as mean £ SD.

#P<0.05 and vs. control values, **P<0.01 vs control values.
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Fig. 4. Changes in IDVG and CO

A: The changes in the modified cardiac output group (n=10), where the CO was modulated from high to low with positive

and negative iotropic agents with stable basic fluid vohmne status. CO: Cardiac output. IDVG: Initial Distribution Volume of
Glucose, B: The changes in the control group where volume loading of 250ml of 10% dextran was performed

following the 4 times measurements to confirm the stability of basic fluid volume status (n=3), M1~4: Data measurement at the
same time schedule as m-CO group without inotropic drugs. D30 and D60 min: Data 30min and 60min after the vohime loading of
250ml of dextran. Data are expressed as Mean + SD. **P<0.01 vs. Control data or M1
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Table 3. The results of hemodynamic and volumetric parameters in control group with fluid volume
loading in pigs (n=3)

M My Dextran Dextran
-1 2 -3 -4 (30min) (60min)
cow) 18401 18402 16+01 17402 3.0£03% 26 £03"
(%) (100) (9834 13.9) (92.4£82) (94.6215.6) (169.1£13.3) (144.3£ 15.0)
Memn BP S0+ + +2 + +
b pind 77.7£10.0 750410 751472 9329 2060 70.0+44
B s 1133168 11131206 1073212 1023+17.7 1207 142% 1203£11.7
(bpm)
Mean PAP
200£36 193445 197440 190£30 267429 20£30
(mmHg)
op
142 = 26*
(wmBg) 83421 87123 90£1.7 9331 W3t 21 11.0% 26
SVR 22 e 2174
s 3060+ 315 3064 387 3259 550 3385:E 622 18084 263 18471 217*
Hb(g/dl) 93%11 92%10 £9%£09 91£09 63£04% 67206
IDVGL) 2214038 2204043 211£036 2054034 2.80+0.30" 2742 029%
(mikg) (167.6+6.4) (anE123) (163£8.9) (160.429.7) (2214495 1534 129)
Ke-Glu 0,094 0,005 00930009 0.100:£0.009 01000004  0080+0.008"  0.083%0.009%
AIC-Glu 309t 24 262146 M3L15 265431 31867 -268£52

Measwement 1~4: Data measurement at the same time schedule as modified cardiac output group without inotropic drugs,
Dextran 30 and 60 min: 30 and 60 min after the volume loading of 250ml of dextran over 15min, [DVG: initial distribution

volume of gicose, Ke-Giu disappearance raie of giocose and indocyanine green from plasma, AIC-Giu : Akake's information
criterion of giacose and 1CG , Data are expressed as mean * SD. *P<0.05 and vs. Ms

1, **P<0.01vs M
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Fig. 5. The correlation between IDVG and CO in Pigs

A: The correlation in the modified cardiac output group (n=40), where the CO was modulated from high to low with positive and
negative motropic agents with stable basic fluid volume status, B: The correlation in the control group where volume loading of
250ml of 10% dextran was performed following the 4 times measurements to confimn the stability of basic fluid volume status (n=18).
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