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ASSESSMENT OF AUTONOMIC NERVOUS ACTIVITY USING SPECTRAL ANALYSIS OF
HEART RATE AND BLOOD PRESSURE VARIABILITY IN AUTOLOGOUS BLOOD
DONATION AND CRYSTALLOID OR COLLOID INFUSION
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'Section of Anesthesiology, Department of Diagnostics & General Care, Fukuoka Dental College
*Section of Dentistry for Handicapped, Department of Oral Growth &
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Reducing vasovagal reactionsd] VVRO may have a beneficial impact on blood donor safety. The
purpose of this study was to analyze the immediate response of autonomic activity during autologous
blood donation) ABDO We investigated 30 patients who required preoperative ABD. To assess the
respective contributory roles of the major reported variables[] weight, gender, and donation status(]
spectral analysis of heart rate and systolic blood pressure variability was performed. Three phases
were defined as followsO resting phase, after ABD, and after crystalloid or colloid infusion. Surface
ECG and blood pressure were monitored continuously and R-R intervald RROand systolic blood pres-
sured SBP[ were analyzed. Discrete data with the modified head-up tiltD] from supine to sitting posi-
tion test were analyzed using the MemcCalc system. The power spectrum was integrated into two
major components] a high frequency component’] HFOfrom 0.15 to 040 Hz and a low frequency
componentd LFO from 0.04 to 0.15 Hz. HF is the specific index of cardiac parasympathetic toned HF-
RRO Further, the ratio of LF to HFO LF/HF-RROwas calculated as a marker of sympathetic activity.
The low-frequency component of SBPO LF-SBPO is influenced by sympathetic activity of the periph-
eral arteries. Excluding the male group, HF-RR increased after ABD with sitting, indicating a shift in
sympathovagal balance toward parasympathetic predominance. In females and first-time donors, LF-
SBP was significantly increased after ABD. It is suggested that these groups have higher risk of
VVR than other groups, given that transient sympathetic activation is reported as a primitive neuro-
genic shock reaction. After an infusion, parasympathetic predominance returned to the normal, and
no significant differences were observed between the colloid solution and crystalloid solution groups.
These results suggest that ABD carries a risk of VVR for all patients, especially females and first-
time donors, and that infusion may be one of method of preventing VVR.

Key wordsO spectral analysis, vasovagal reaction, autologous blood donation, autonomic nervous
activity



456

g d
gbooooooboobobooooogog
gogboopoboobooboboobooboo
gbobobooooooobobobobooon
OO0O0OQOOoOoOoOoOOoOooooovasovagal reac-
tionOVVROOO400ml OOOOODOODO 0050
1100 000" 0000000000000 00 3
0000000 00*M00Mouo0ooooo
gogboopoboobooboboobooboo
gbooboboobooooooobovwRrOODO
gogboopoboobooboboobooboo
gogd
goboobooboobboobooboo
gboboboooooooboboboboon
gogboopoboobooboboobooboo
gboboboooooooboboboboon
O0o0oooooooo*™*oooooooo 47
gbobobooooooboobobobooo
gogboopoboobooboboobooboo
gbobobooooooboobobobooo
O000oo0o0o0o™mo0oooo0oooooooa
gboboboooooooboboboboon
gogboopoboobooboboobooboo
oboowvvROOODOOODOODOODOO
gobooooobogoon
g O
goboobooboobboobooboo
oooOo0o0ooooOooDbOb 40mOcOO0DOO
gogboopoboobooboboobooboo
oboboboooooosuooob1yoon
0Bomooooooooooobooooooo
000000 10g/d 0000000000DO
gogboopoboobooboboobooboo
gboobobooooooobooboboboooo
gogboopoboobooboboobooboo
gbooboboobooooooobobobo
g g
1ooooboo
goboobooboobboobooboo
ooooDO0oO0oOoooOD 1000000 1mlcO
ooboo0o0ob0lecOOOOO0ODOOO0DOOD

Japanese Journal of Transfusion Medicine, Vol. 48. No. 6

000000000000oooooooooo
0 O BioViewd san-ei 2E61VXO0 000 CM50 0
000000000000oooooooooo
O Finapres™O ochmeda23000 0 0 000000
O00000Fg 1000000000000
00000000000 0oodPe9821Bpd O
A/D0O0OODDDODDOODO GMVIEWO GMS O
Joo00o0o0o00ooo0oooooooooooon
0000000000000 MemCalcO OO
Joo00o0o0o00ooo0oooooooooooon
ooog

200000000

0O0000head-uptitDO HUTOO O OO OOO
0000000000 000000O modified
head-up tit 0 0 0 00 0000000001500
000o00o0o0o00o0o0oooooooooonso
000000000000ooooooooooon
o0o00o00o0o0o0oo0ooooos00000
000000000000ooooooooooon
00000o00o0ooooooo Ac1800000
0OooO0O0o00O0400m O000000000OO0
5000000000000000000000
0000000000 0500000000000
o0o00o0o0o0o0o00oooooooooooon
00000000 0o0o0o®somgdOOOOon
000o0o0o0o0oooooooo 1,000m 0000
goO0300m 0000000000 00O00on
Jo0o00o0o0o0o0o0oo0oooooooooooon
000000 Fig. 200

300000

0000000000 VVROODDOOODOO
Jo0o00o0o0o0o0o0o0oooooooooooon
000000000000ooooooooooon
gooo

OODO0O000000O00O0O00O0oooooo
OO0O0®s500m 000000 DY500ml OO0
1,000ml DO00O00OO00O 10000000000
0oo0O0oO0OooOo®3omOoO0Ooooooon
30000

@O0O0000050kg000005kg0000
050kg0000050kg 0000



oooooood 0480 O60 457

Infusion

Personal computer

[ ] .
Electrocardiograph >
Blood collector
O

Finapres™

Fig.1 Schematic diagram of the system used for measurement

Head-up tilt Head-up tilt Head-up tilt
' N A A
Supine Supine Supine
v
5min L5 Min) 5min y7145min B 5min | 5min
D E F
T Resting state oo T oo I oo
Intravenous catheter placement 400ml of autologousC Infusion of 1,000ml ofJ
and monitor equipment blood donation crystalloid solution or(]

300ml of colloid solution

Fig.2 Experimental Protocol
0 ECG and blood pressure recordings for spectral analysis.
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Table 10 Patient characteristics.

Cs(s)le slglfll;;iﬂ Gender Pgtle;/ggus \éVeklgSt S eclr%th DA;geD Hetr::;glrzbl;?ol:a/ ° Reason for exclusion
donation donationl g/dIO]
1 Cr M O 55 165 20 14 Data incomplete due to
equipment malfunction
2 Cr F O 49 155 22 125
3 Cr F 0 50 158 24 10.8
4 Cr F 0 56.5 163 27 14
5 Cr F 0 49 157 29 136
6 Cr M ] 54 175 23 151
7 Cr F 0 63 160 26 13
8 Cr F 0 525 155 18 12.3
9 Cr F O 43 155 26 131
10 Cr F O 43 164 18 12.8
11 Cr M 0 54 173 19 15
12 Cr F 0 58 154 19 14.9
13 Cr M O 65 172 26 146 Data incomplete due to
equipment malfunction
14 Co M O 75 189 27 148
15 Co F 0 53 158 19 131
16 Co M 0 63 167 23 14.7
17 Co M O 55 163 17 142 Dizziness during blood
donation
18 Co F 0 60 172 17 131
19 Co F 0 495 1675 17 134 Dizziness after blood
donation
20 Co F 0 50 160 22 16.2
21 Co F O 47 152 18 151
22 Co F 0 49 165 30 11.9
23 Co M 0 55 169 20 14.9
24 Co F 0 52 160 27 12.3
25 Co M ] 60 178 26 148 Data incomplete due to
equipment malfunction
26 Co M 0 60 166 29 143
27 Co M O 82 167 32 159 Patient with diabetes
melitus & hypertension
28 Co F O 45 155 26 123
29 Co M ] 67 172 24 15
30 Co M 0 75 170 25 14.8

Abbreviations: CrJ Crystalloid, ColJ Colloid, MO Male, FO Female
0 O Experienced, O O Inexperienced,
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Table 20 Clinical characteristics of respective groups.

Gender Age Height Weight
Groups Malel] Eemale O years old0 OcmO O kgO
Crystalloid 209 22.3+ 39 160.8+ 7.3 52.0+ 6.1
Colloid 607 236+ 4.2 165.8+ 9.5 57.8+ 100
More than 50kg 807/ 229+ 39 166.9+ 9.1 59.9+ 7.6
g
Less than 50kg /009 N 239+ 43 1579+ 44 472+ 29 -
Male \.800 s 238+ 33 172.6+ 7.3 62.9+ 88
o o
Female 00J 16 230+ 44 1589+ 5.1~ 512+ 58 -
Repeat donor 506 25,5+ 3.4E 166.8+ 11.8 58.6+ 112
First-time donor 3010 210+ 31~ 162.2+ 76 52.7+ 59

Hp00.010 Mean+ SD
Values are expressed as meant SD.
Significant differences p0 0.01.
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Fig.3 al Left panel(] Changes in HF-RR, LF/HF-RR and LF-SBP in the crystalloid
solution and colloid solution groups.
b1 Right panelX] The change ratio was calculated from control values at respective
steps to allow comparison between groups.
“p00.01
ALl supine position in the resting state B sitting position in the resting state
CO supine position after blood donation DO sitting position after blood donation
ED supine position after instillation FO sitting position after instillation
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Fig. 4 a0 Left panel(I] Changes in HF-RR, LF/HF-RR and LF-SBP in the group of
less than 50kg and more than 50kg groups.

b0 Right panelT] Same as Fig. 3.
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