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W E B MW RAES B MAE (postherpetic neuralgia, PHN) 5 AW H T A . ik
WRCE B R EBRAE A 2021 4 1 A £ 2021 6  PHN A 33 Al A 5404l (O 4) , [F B &
REZKF ATH N EL (C4) , WAXT24h A CHERN, LRWLACELRM (heart
rate variability, HRV) #§/r B R L LG W, &R: 4 FE ik O 4% K+ 24 h # SDNN (standard
deviation of NN intervals). SDANN (standard deviation of the average NN intervals). SDNN Index
(the average value of SDANN). rMSSD (root mean square successive differences between successive
R-R intervals). pNNS50 (the proportion of adjacent NN intervals differing by > 50 ms). & I/ % (total
power, TP). #AKH % (very low frequence, VLF). %373/ % (low frequence, LF). B % (high
frequence, HF) ¥ . F C 41 (P < 0.05), LF/HF 5 C 41484 (P > 0.05); O 41 % ik # B |7 rtMSSD
Scamis, HABGHWEMRT CA; OAZ KA WA LF/HF 5§ C Am%, Eafird B
TCH. ANE: O4ZiR+#E|4t SDNN F1 LF/HF ¥ B & T % & (P < 0.05), LF. tMSSD 5§
WA (P> 0.05), HA4AR4 7 & TAE; C 4% %4 B ¥ 4 SDNN 5 % 843, LF 1 LE/HF
HA B TR, EAEEHYEEMTRIE (P <0.05). %it: PHNKEAWNE E# L% EY T,
AR BIRRWEDRARE, BRONEETHESEHKTEG KT, ARWEDRERLE 7,
Bl 2R A T ik B IR EG, TR TR
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Observational study of autonomic function in patients with postherpetic neuralgia *
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Abstract Objective: To evaluate the autonomic nerve function of patients with postherpetic neuralgia (PHN).
Methods: A total of 33 PHN patients from the pain department of China-Japan Friendship Hospital from Jan-
uary 2021 to June 2021 were selected as the observation group (group O), and 47 normal subjects at the same
time were selected as the control group (group C). Both groups were treated the 24 h dynamic electrocardio-
gram. It was used to compare the heart rate variability (HRV) indicators and diurnal variation between the two
groups. Results: The 24 h SDNN, SDANN, SDNN Index, rMSSD, pNN50, TP, VLEF, LF, and HF of patients
in group O were significantly lower than those in group C (P < 0.05), and LF/HF was similar to that in group C
(P > 0.05). The daytime rMSSDof patients in group O was approximate to those in group C, while the rest of
parameters were significantly lower than those in group C. LF/HF of the group O at night was similar to that in
group C, other indicators were significantly lower than those in group C. The daytime SDNN and LF/HF of the
group O were significantly higher than those at night (P < 0.05), LF, rMSSD was similar to that at night (P > 0.05),
and other indicators were significantly lower than the night. The SDNN of the patients in group C during the day
was similar to that of the night, LF and LF/HF were significantly higher than that at night, and the other indica-
tors were significantly lower than that at night (P < 0.05). Conclusion: The autonomic nerve function of PHN

patients is lower than normal, while the sympathetic and parasympathetic nerve functions are weakened.There
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is no difference in sympathetic nerve function between day and night. Parasympathetic nerve function weakens

during daytime and strengthens at night.

Keywords postherpetic neuralgia; heart rate variability; autonomic nerve function; circadian rhythm; pain

HRIEIE I A4 (postherpetic neuralgia, PHN)
FAHPIRIEIE (herpes zoster, HZ) J¥ B & G FF4E 1 A
H UL, RmriRis i Wt ke M. 0z
4R IR L) 3%0 ~ 5%0, o 9% ~34% ) HZ i
N2 &4 PHN. PHN [ &AWL 5 b & v S8V
%, BEMSYRERERETRBHEE M, LR
51 (heart rate variability, HRV) /& 3% 0 Bk & 1
ZERWARA, AT RLVPAN B F A R AT REIRE,
H AT HRV /R0 0T H £ A KRG TREMFER A
P bs O RCA VF 2 B 90 1 SRR B B HRV
SIAT B E A D) R KA 1 7 VA0 I 0 i
Wi~ WEIRIR A 4R S5 40 O & B 2 i g 7,
{HILAE PHN H E M2 D RERAS W 70 B D
AR AR 7L, RH HRV &l (&
R B AT AT 5 408 HRV A& % B PHN
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AW L T H ORI B B R 540 B 2 D 2 it
(2019-171-K117), FEHHAEFZMERZ . &8
o BE B IR AL 2021 £E 1 H & 2021 4E 6 A/ &40
ANARUER PHN 5 A 33 52364l (041 , Hrf
B3 B, L 20 %], Fik45~88 %, F169.6 5.
7y 195 B TR o [ i 1) B Ak 52 X3 47 i R0 HEZEL (C
), Hd 526, 26, FH#45~87 %,
P 69.1 %o WL ZRE I — MR L ZE AT
Guit o

MNP SR GRWRIES E M A2+ E
LR IR WA (R 2E) B OfF WIRHIRIE S 8,
JZ AR = 1 M @I KIRAT &
ZARHRE A ORI NS R R AE B IERE
PUGERE . EPRIFE. JIEIRE. Wb B B A s
@I AR AL 7 PRI S8 (AT R, AR
Ofmi NG R, IR R, B85
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P25 K 4E 24 h Holter 2i#7 (£ EMI A,
DMS300-4A) , K H DMS 2745 O - HT A VI2
AT M. I A R KR IR AR TS T 5, B e B
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3. MEHR R

HRV 74T KB NGt ALt A, o,
LA WTIE S NI I A iy AR A3 BT VR AN A
Mriio

I /3 Hr 48 b5 45: O SDNN (standard deviation
of NN intervals): 4= 1F 5 52 1 Co 48 1) JUH R A 1 22,
J W 5 4R HRV; (@) SDANN (standard deviation of the
average NN intervals): % 5 73 %f RR [A] -1 25 (1) b
HEZE, [RAZEARZ K J); (3) SDNN Index (the average
value of SDANN): %F 5 73%f RR [H] H1"F Y E bRt 2=
MIFIME, RBAZIEMZTK J); @ rMSSD (root mean
square successive differences between successive R-R
intervals): AH< RR (B ZZ(E R T7AR, SRR E R
25Kk 71; ® pNNS50 (the proportion of adjacent NN inter-
vals differing by > 50 ms): AH4E RR [/ #AFHZ > 50 ms
AN SO BRI A L, RO E 5K T

B A TR bR LS. DTN (total power, TP):
SBLE E ML TR B EIRES OWRIKSITIZ (very
low frequence, VLF): — A AT G5 65 %40 1
BRI EMIAT . TR MESEKENKE LE
B OIERE DSOS E RS 3 55A 5%
@M= (low frequence, LF): A DL Sz Bt A8 JE AN
HEMAE RENE ARG EGRTIER, Hog %k
sk ) R EHAL; @R (high frequence,
HF): S BpkE w2 5 hfe; ® LF/HF: (KA
EAZ LG, RSO AT IR S 1R R A 5K 7 R PR
A, LF/HF {3800 [ WAg A 22 24 as v i O,

AT FT ) B E L D) RE i 1 AR S5 i de A
RNk, A BRI G PR e FLT RS DASIU
NTIEARRS E Y, LR IR E K 24 hy B
(6:00~22:00). 77 (22:00~6:00) [] SODNN. SDANN.
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SDNN Index. rMSSD. pNN50. TP. VLF. LF.
HF. LF/HF i (W& D .

4. guit 2o b

K H SPSS 20.0 # A+ #EAT H 4 7 4, P A HE
GORL DA B + bR E (X £SD) Fon, iR BRI
HIEBSARA ¢ K5, AFFA RS A 1R A
Mann-Whitney U A4, THE 7R H R 75,
P<0.05 NERAGIT R X

% R
1L ALE R ) IR

WA ZRE S FRe. B, RERHLL
BRESBLGIFE X (P>0.05, WE2 .
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2. WA AZ R #E 1 HRV Hdfs L%

A Eb % O ZH9% A 24 h i) SDNN. SDANN,
SDNN Index. rMSSD. pNN50. TP. VLF. LF.
HF 8] BAKT C 41 (P < 0.05), LE/HF 5 C 41

(P>0.05, W3 . OHW ANEI rMSSD 5 C
HAHIT (P> 0.05), HRMWBARYHEKT CH @<
0.05); O 419 N7 8] LF/HF 5 C A AMix, HAd
PREJEMT C 4 (P<0.05, WEDH

HNEBEIELE: O 4 N [A][1) SDNN F1 LE/HF
Bl T RE, LF. rMSSD S lal ke, HA4R
bR BAL TR (P <0.05, WK 1. £4) ; C
7\ B[] [r) SDNN 54 [a#Hix, LF. LF/HF 3
BB s T (A], AR TERRIY I RAR T[] (P < 0.05,
&4 .

FR1 WA EMHELETIRE. &, RBISR IR S o M e b
Table 1 Time-domain and frequency-domain for evaluating autonomic nervous system function, sympathetic function

and parasympathetic function

I dsk g3 A i By Arid: 59

Time domain analysis ~ Frequency domain analysis Significance
b M ahie NN T K, R
Autonomic nerve function The value indicates the strength of neural function
LA L TN RE % , Lhig
SLRARE TR . SDANN, SDNN Index LF, LE/HF | BUEEEK, e .
Sympathetic nerve function The value indicates the strength of neural function
FI A RN TH G " | e
AT MSSD. pNNS0 - B, IDEHTE

Parasympathetic nerve function

The value indicates the strength of neural function

F2 WARWAER - RERILE (x £SD)

Table 2 Comparison of general information between two groups (x +5D)

X & ZH Group C (72 = 47)

B4 Group O (72 = 33)

iy (5 Age (year)

P9 (55/%) Gender (Male/Female)
574 (cm) Height (cm)
RS (kg/m®) BMI (kg/m’)

69.1+13.1 69.61+10.4
26/21 13/20

164.3+7.8 163.5+8.5

23.1+2.9 23.1+3.0

£3 WAZREN 24 h HRV BIE LLE (x £5D)

Table 3 Comparison of 24-hour HRV data between two groups (X £5D)

Xt HEZH Group C (72 = 47)

SEEG2H Group O (72 = 33)

SDNN (ms) 145.9+18.7
SDANN (ms) 127.1422.5
SDNN Index (ms) 61.2+13.0
MSSD (ms) 50.3424.9
PNN50 (%) 10.449.0

TP (Hz) 2927.1+1379.1
VLF (Hz) 21733+ 1115.9
LF (Hz) 474.4+276.7
HF (Hz) 235.8+182.0
LF/HF 27%1.9

115.24£26.3%**
99.3£25.9%**
46.0£26.0%**
42.3+30.3*
6.3 £ 13.0%**
1550.8 - 1678.5%**
978.1+577.0%**
288.74599.5%**
224.6 1 640.6%**
2.0+1.5

*P <0.05, **P<0.001, 5 CHHLL;
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*P <0.05, ***P < 0.001, compared with group C.
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x4 PHHZHENE (22:00-6:00) 7 (6:00-22:00) HRV Hi#i L (x £5D)
Table 4 Comparison of day data (22:00-6:00) and night HRV data (6:00-22:00) between two groups (x +=SD)

HHEZ Group C (72 = 47) SEHG4H Group O (72 = 33)

SDNN (ms) /B Day 123.2+16.9 97.5425 4wk

7 Night 124.9+16.9 84.926.9%%+
rMSSD (ms) & Day 472423 7# 42.4+385

7 Night 56.2430.2 48.4+45.6%
PNN50 (%) B Day 8.448 5% 5.4 12 5%

% Night 14.9+12.5 8.5+ 14.5%x*
TP (Hz) B Day 2564.6+1416.2% 1386.0+1505.0%*##

& Night 3605.2+1649.3 1843.7+2081.2%%*
VLF (Hz) B Day 1949.1 +1147.9%# 892.0506.5%*+#

& Night 2595.0+£1329.8 1135.94854 8#+*
LF (Hz) & Day 602.7+440.5% 333.61716.4%%%

R Night 404.94245.9 268.1537.0%%%
HF (Hz) & Day 174.14149.8% 177.0 5720wk

R Night 354.6300.2 318.1790.9%%%*
LF/HF & Day 3.242.3% 2.8 1.6%

7 Night 24+18 1.8+1.9

*P < 0.05, #*P < 0.01, #**P < 0.001, 5 C AAMLL; P<0.05"P<0.01,"P<0.001, 5K

#P < 0.05, ¥*P < 0.01, ***P < 0.001, compared with group C; “P < 0.05, “P <0.01, #ip < 0.001, compared with night data.

[ODa M Night [ Day M Night
150 g ’ 5000
##
4000+
100
3000
2000
50
1000
HHH
0 J‘A 0 ; L
SDNN (ms) rMSSD (ms) pNN50 (%) TP (Hz) VLF (Hz) LF (Hz) HF (Hz)

B 1 Ol M EmHE
Fig. 1 Comparison of day and night data of subjects in group O
P<0.05, "P<0.01, "P<0.001, SREML; P<0.05 "P<0.01,"P<0.001, compared with night data.
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FCUL A, B ATHRESIRT, BRI PHN 3 L H S P B 2 ) 530
F el W TS, T B A )

HAPNERELE: O 4 PHN i AR [E B ML ﬁ%ﬁ%%l%%%%ﬁﬁf%ﬁim ] AR
SEARTHREM BAR T B IR, S 22 Ty RE A 4 W] WA AR 2 7T 43 35 5 BRI AT G A e U il
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IRER H IS AR RETN RIRFF A H, X AlRES
I RS T B A Bt GV PR A I R 1 R PR
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AR, X PP OROR, NN R I AR
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LRI o 3X 5 11 PR 0 st R S s S 28 )
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HEMAE RGO EME LB L RS, L
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ERHEMERG SRS 1A 4
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Bl A A R PR R B P S S R AL A 4 1)
AHE O, IEan B BH P 5 T AR 15—, 3t
[FEAEALAA CR R R PR, HZHEMINRF . GiX
SPHTHFT R, WL B AR kAR, 7R PHN i A
R A & 22 [ P50

HEMEThae B, ROV H RITEES)
b, WS RS EEER, WIAEKSEH
e, R BHE RGREEEH P W (K-
AIBERE) Y “HMPHSE, —HimEs, FEA
A, B mBHA R, HEmESCE, <013
M7, BT ONAARBE R B B A A R AR AT HY
PR IE RLPE T . IEH N H ) LA A 28 3D 5 A
P, WA LA EMS S S . AW C 4k
N HRV & F8 45 1) B R R 3 — B s T
X o B AR AR B, 7E PHN SR &L T,
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R AR 775 @b N AR T8] R 5T & PP,
AREEARIEY] B EM AR MBI 2 7 5 IR A <
Fo LRARBATHAET B PIZDEE.
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