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 ZE BM: it F5 BT ERWE T 2 RA T EH#A (total knee arthroplasty, TKA) /7 AR
J& WEHR %55 (postoperative sleep disturbances, PSD) & 4 FE ¥ . Fik: WREHHRE, HE 2024 F 7
F % 2024 4 12 A #18 TARM ERH K ¥ B B BE8 H4 5 RBE T AT TKA A 98 . (# JF 1+ F AL A Ak
%, WAL A XTEEA (A5 KEEH) 496 fikind (25 REIREeERWET A4 ) 4994, K
WA 0375% ZUkFH S ml #HATHEF 5 B T AMEIRWE T Ml x¢ 84 R HAHF F R E
A HEAT M. K I 2% 7 K B & 5% (Athens insomnia scale, AIS) W f&H AR G BEIR TG ML, RAMF 2R
¥ 7% (numerical rating scale, NRS) ¥ & i A AR J& B 72, K X /R ¥ & J€ & & (Hamilton anxiety
scale, HAMA). X % /R4 7 4F & & (Hamilton depression scale, HAMD) ¥ f& % AR J& & R AR; 18 % 4)
BEREN. REFBRRMKEGAZHAERH, &R: B4, ABRAKREH | KPSD X 4E
R K 53.06%. 24.50% (P < 0.05). RIAASEH | KFod 2 Xi NRS. AIS. HAMA #1 HAMD
AHEEETFAELA. WA, REFIR. FTR, REA TR TAEA. BRFRHLEHES,
RKIEAARE LG, Rk, LB, FBELAZHRTHEL, HRBAREHRERLGYEE
(195 mg) & T AT P 41 (270 mg), I B& 4{EFT i ] (6.540.6) RE- 4T FiXIE 4 (6.74£0.9) X, B R L4
HEEN. &it: 75 5T SGB T AUEM TKAKARE# | K PSD XA %, RERKFE, o
b AR A #H12.

KEIE ENWMETHEMN,;, REEERES 2BRAFTEHEAR BEXTX

The effect of ultrasound-guided stellate ganglion block on the incidence of sleep disorders after
total knee arthroplasty: a randomized controlled trial *

DUAN Sha-sha ', PAN Ying ', PAN Zhi-giang >, SHEN Wen **

(' Department of Anesthesiology; * Department of Pain Medicine, Xuzhou Medical University Affiliated Hospital,
Xuzhou 221006, China; > Jiangsu Province Key Laboratory of Anesthesiology, Xuzhou Medical University,
Xuzhou 221006, China)

Abstract Objective: To explore the effect of ultrasound-guided stellate ganglion block (SGB) on the incidence
of postoperative sleep disturbances (PSD) in patients undergoing total knee arthroplasty (TKA). Methods:
According to the inclusion and exclusion criteria, 98 patients who underwent elective TKA under general anesthesia
at Xuzhou Medical University Affiliated Hospital from July 2024 to December 2024 were selected. Using a
computer-generated protocol, patients were randomly divided into two groups: the control group (general
anesthesia alone, 72 = 49) and experimental group (general anesthesia combined with SGB, 7z = 49). The experi-
mental group 5 ml of 0.375% ropivacaine for ultrasound-guided right SGB; the control group underwent
disinfection and needle puncture at the same area without nerve block. The Athens insomnia scale (AIS) was
used to assess the incidence of PSD, the numerical rating scale (NRS) was used to assess postoperative pain,
and the Hamilton anxiety scale (HAMA), Hamilton depression scale (HAMD) was used to assess postoperative

anxiety and depression; The use of rescue analgesia, incidence of postoperative adverse events, and the length
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of hospital stay were recorded. Results: The incidence of PSD on the first day after surgery in the control and
experimental groups was 53.06% and 24.50% (P < 0.05). The NRS, AIS, HAMA, and HAMD scores of the
experimental group were lower than those of the control group on postoperative days 3 and 7, and the difference
in scores was statistically significant on postoperative days 1 and 2. Except for pain at the puncture site, the
incidence of postoperative nausea, vomiting, dizziness, headache, and drowsiness was lower in the experimental
group than that in the control group, and the amount of rescue analgesic medications used in the experimental
group (195 mg) was lower than that in the control group (270 mg). The mean hospital stay was slightly longer in
experimental group (6.73-0.9 days) than that in the control group (6.530.6 days), but the difference was not
statistically significant. Conclusion: Ultrasound-guided SGB effectively reduces the incidence of PSD in TKA

patients on the first postoperative day, improves sleep quality, and accelerates recovery.

Keywords stellar ganglion block; postoperative sleep disorders; total knee replacement surgery; knee osteoar-

thritis

[ 971 %% (knee osteoarthritis, KOA) J2& H &4
NE LS M SR AT e Y, SURRBE I
N BATIERTT R, E RN ST E 1
YL BEEL. RIMEE, R R TR K i A B
TERCEE,  F 2 R R IR K &% 3h
TR, IhfgkangHE F oy A U, B AT
O I AR R AE M RBET-F . X T KOA i
NBEIT, FIRRTEATHRAT . sahayr. W
BIT . RIS Y. KOA MIEBA)T HAR e M
PRI PSR IR TE . e B R 5T
ikt REH N E. 0T KOA, 2Bk
1 B # R (total knee arthroplasty, TKA) & il 24 H A
MiayT ik B MILLIRSFIRTT, TKA BEfS R %%
fift B FE KOA i NI 3G X1 Dhfe, i
JTROAY), B H T2 . TKA J&, BT AL,
FARAN KAJGES), 5N Gy A [FFE FE ) B AR
BERG O, S EUERAR R R R, R0 O v i
RS, MEEARGHREE. AEER, 296 50% FIE
KATE R AT HIA R A AN [F) R ) Ao G
[Refig 1, AR5 BEHR 5 A (postoperative sleep disorder,
PSD) B ARG W WIFRAE, RN HER M T HE
Sl R SGCVEFEONE . AU AR BEARR B A
2, LA R BEAR - R T A 3 LS . PSD MIA K
ARJEHETT ARBIZEAL w5 I RO Ji ML 5 5 55,
FIR & AR JF &% (postoperative delirium, POD) A& 2k
PEEREEF R, FB0R AR 1A E K A0 A3
igﬁn% [13~l6]0

H % PSD T FiUR R R B K, JER
TRERE kR AT U, R )
HORX Bh 22 3 S S N A S BRI, SR T IX 2L 245
BIFAEA FR A R M. #59% A PSD Joikfs 3
B, HA MR A X S 25 ) B 2 ) 7 ARG e B A B AR

M. BT —IRGZLRF LR ", BALENIE
I 2 I 25006 97 RT RACSCEE A3 o o ) e IS ot 2 i e
MR .

SRR 2 T FH 7 (stellate ganglion block, SGB)
F2 N JR) 0 BRI 24 DA N R R T R L A i Al 2
2, BT, BAEMETN . WA S EME
QS B AR DX 3, BEL S Sk T 900003
RO AR ORI . SR BRESE 2 AN
LA AL Y, W BN S RSk T,
BHEMERG. BARG. WM RS. RER
Gis 20, YRR N IR BRSSP, Tk BIVA T
PRI E R o BIF 73 W T o A A0 2580 fi I8
TSR N -« AR LR GRS B EM A D Re
Zhl B fE RS . B A I X AR £ S A
T A RMEOR PP iR, SGB il £
P AR SRR, AT AR TR AR R A, 5
P ST AU SRR, IR AT A AN [R], X6 4 25 0 21
PEFEIR . LP4ENUR . AT hRER-& 1N EE I AR 1 25
R A 55 0 A S 1 R IR 1) 34045 ARV B9 i
SGB Xf TKA #p A A J= B AR (4 5201 H # 2> #F 78 4k
&, AW ATIE YRI5, B AR
4 BRI T AT TKA T AAEARRTAT SGB X A i
IR, S TKA Ji ATl PSD K AE$ it 55 24
FRFiE it o

1. — Bk

AHFFCRF A O BTREME. B, XS
R, I AR R R I B BB R AR B
HAZ (B LS XYFY2024-KL322-01) , 2Rk #H
BB s F 4, I AE A B RS8Oy
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W GEMS: ChiCTR2500096735) o HE4fE ghHEFR U,
L 2024 4F 7 H & 2024 4F 12 B 16 T #4200 BE B
K2 I e 5 e SRR IR A B 10 4 B R I R AT TKA i A
98 il A TR ML %, K AN BN Xt
FRAH (BRI 49 FIFNRIGH (4 5 IR &
SRR TTRHI L) 49 .

PNARHE: OFF A BE R RS WibsifE (F
EE XY 12978 (2021 ) ) @ @54
AW 18~75 % ; (314 H 45 %L (body mass index,
BMI) 18.5~30 kg/m’; @3 [ JFREFEE it 2> (Amer-
ican Society of Anesthesiologists, ASA) Jfk ¥ 43 2% 1-11
Tis OFIIA G REE N7 H M TKA 1R A

HeBrritE: O %04 @RS 2 i id B
BRI T AMAE . FARE; @FKIBIRATR .
RN BORIEERIE RGN O LA
BORE M s ©AR BTG I ™ 250 i il 22 0 B B T
AE 5 s DA F B A 37 2 IR & 3% (Athens insomnia
scale, AIS) > 6 735 @#EIM TN RERENG . 5 0 57 ik Jak
Yoo Q@TCVEFE R B & 5E U K B R OFF 4%
BRI F R PR 25 A R .

BEFRIE: OAR A H L™ HEAMEDL CRH L
OFBRES) ;. @A G BB s HAh I R AE; ©
ARG H KB T @O ANZRIBH R ©
TiksE v ©FE ViR TR OF K
K > 2 h.

2. FEAR B 5k

WIEERAERE T, 208 50% B B Bk A
AR J5 B PSD, ¥ SGB A ff PSD K & A ZAH XF
W 50%, THEN 25%. ¥ o~ 0.05, FIERLAE
80%, THHFEAE N 44 1], 18 10% VA%,
TiTEE4H 49 ], SFEAE N 98 i,

3. ik

(1) A5, E LA BB T
o NFIRA (& BRI FIdl (4 5 RR
Bea BRI A , & 49 6. EHASE
BH () 2 51 d S FE Bk . ASHIF 78 WU 56
WENZ A, FARNZEGRGEEAG N G S
NAAKRE, HEAZERETA T,

() WRIETT i AR AR MAE S, 4
TR NE G FF TN A e kG IE , RO r
KA (SpOy). A BIBNKIIL . PSR 4 ALk
I3 IE (P CO,). RIS, SGB 476 BRI ST 15 min
TR 5 S R A SGB, W HB 4L AEAH [F] A2 78 75 5
FMEA JEAT B . SGB 454 ¥ i [7] — 07 Jik 5 %= )il
i | UMT-400 %5 B 8L, {4 F = A2 1 4% 3k
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TE A5 A 255 7 50 AR A4~ T 38 o~ T AR 25G
(0.5 mm X 60 mm) Skl N PLEASK LR I, 7E
BN [l 5 TG AN S, 19 0.375% D IR+ A
5 ml. SGB ZH LARH ¥ J5 o5 N T W %2 380 [ v (] H 208
INAE CELFERESLAE /N, EIG T IR, SEETEM. [
WL THSGHR TG B R AR . SR FHAH ]
RIS 57 & (BRI M 0.05 mg/kg M FTIKES
0.3 mgkg. #F3FAJE 0.5 ngke. F R 0.6 mgkg)
HATIES, B TR )G W AT E A 51 3 T B0
LR . T FIFIRAL S E R E Y VT 8~ 10 mlkg,
RR 12~16 {K/43, A A i 5 0 i 2 5 4 5 P, CO,
35~45 mmHg. FRIFAERER B S G R TN
LK 1.0%, HiZFKJE 4~ 18 pg/(kg-h) AP
2~5 mg/(kg-h) FFELIEN, AERFRRIEIREE 40~ 60,
Y ¥ 1M 38 B P AR A +20% LAY o

TR NE T REEHR AT F 50 mg FELIE ST
REFER . Ko N FEie 2 R 2 = S rs A R
TLURGTPEJE 0.5 mg #E PR R ERAY). &0
HIBE 2 mg/kg HEPURARNL, FFERERIEGER
S,

B s NS AR G B9,  FBURIC T T
S5 K8 2 png/kg FIFELERIEN 6 mg, LA 0.9% FALENE
SRR A 100 ml. BURESECN: il EAR
2ml, VEEEREE N 2 mih, HEFENFX 2 ml,
B I TE) 15 mine #5998 N IE A FH BRI 22 I AR 4L
For 75 (numerical rating scale, NRS) ¥4 > 4
5%, BESCIEE 1 WHEURZE . % NRS PEMIA < 4 47,
KR S A = S mg VE NN RN . #7 HI TI 4%
Je UL BBy MR 25 T HR A S0 % 10 mg.

4. MEFa bR

(D BEEARIEM: fERF. REHE 1. 20 3.7
FRH AIS W 347 V-4, AIS v EH FAFEAG HI I &
) 2, AR ] 5 s FH A D% {1 1) R 43 b v >R =
A ERR 7] 2, ALFE 8 NITH . AR [H] . (8] 75 |
R EE . BRI K. BEARFE. SmEK. 5K
REFEIRIERE, PETaMEDN 0~24 47, &4 > 6 7112
W7 Ay Ol

(2) JEIBIERE: EARF. REHE L. 2. 3.7
KK H NRS W #4704, KR 0~10 3 11 M4
FHERTEIRHE, 047 T 1~3 40 B TRH;
4~64r: WEKRR; 7~9 %0 EEFE: 10 5
A9 o

(3) HEEHM: EARAT. REFE 1. 2. 3.
7 K I3 IR i AR 8 5 2% (Hamilton anxiety scale,
HAMA). % /K il 41 A & % (Hamilton depression
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scale, HAMD) # 173 ffi. O HAMA & % It 14 4
WH, ATHKM 0~4 500 5 HFEnik, &%
PRUEN: 047 THEAR: 140 By 240 HEE; 3
Gy: i 44 E, B> T REEE. @
HAMD & XL 24 AT H, rAWHRKHO0~4 7
1S Pk, FRARERN: 045 TR 143
By 24y EE; 39 E; 440 MRE, B4 >8
4 AT R AR«

(4) HAbWER bR RSG5 HNREIR 4 0
ARG GO IRIE | SkFE S . WEHE 2 o b g AR
WA AN B OB R AR AR eI [A]

(5) FEFRFr: RJEHE 1 KR PSD KAEZHR (R
PEEEAERE T ", 24 NRS ¥4 > 6 48, AIS ¥4 > 6
S, INAKRA PSD) o REFEFR: REH 1. 2.
3. 7 K NRS. AIS. HAMA 1 HAMD 3% b
RER Y R RGO Sk F S . WEHE.
2F ) Kb IR FH R R 1) S AN RO R R AE 2R B
T

5. Gt

i SPSS 26.0 B A AT Gt v = H s o pr . AE
FH Shapiro-Wilk A8 536 34 Wr 11 & 7% k2 75 R M IEZS 73
i, H Levene &4 VF 4% 77 2= 5515 IR IEZS 70
B TH R R 50 + bR 2 (X £8D) RKor, YL
[] — B 1) A BB F P ST B A ¢ AR 56, LN AT
i 8] i LGSR P A BRI E 5 22 s B IR A
HHEVORH th Az 5 (M) 1P A7 3R PE (IQR) #o,
ZH N AN [R5 [8) e B3R B Friedman £ 53%, P L
% ] Bonferroni #6556, £ 8] [5] — B[] £ Hb 85 R
Mann-Whitney U 45 ; THEF0R S AR (%) &
Ny KRR . R KUE o =0.05, P<0.05H
ZEREG R L.

& R

1. PR — B e R %

AHEFILYNAT TKA AN 98 i, 4 Fyxt 4
(G B REEAD RIS (4 5 BREEIEE & AR A 2
FIBHAR AL, AR 49 B, HGA 5E A, TE
WESI R TR AR E L 1.

WL NAERS . PRSI, BMI. ASA 4324, &9F
SE ARML AFTNRS VFor. £ EHAR & AIS V5
FlhRERTGIFFEL (WE D .

2. ARG PSD KR ELE:

XPHEZH . BG4 AR J5 25 1 R PSD K A 45 Hil
N 53.06%- 24.50%, I ARG 1 K PSD kK4

| T T —6—

> 681 -

FREZERTHHRA (P <0.05). A, RIGHARGHE
2. 3. 7 R PSD RAEEMMMTXIBL, HERTLS
R (ER2) .

3. FiZLAR 5 NRS F1 AIS ¥4 Lh s

ARAT 1K, XF B2 AR5 4 1) NRS FlATS 3F
NERBITG IR L RBAIARIGH 1. 2 K NRS
1 AIS P4 B ER T 4R (P < 0.001, P < 0.05). It
Gb, RIGH 3. 7R, 541 NRS 1 AIS 3F4 51K
TR, HEFLEG IR (WK 3. 4 .

4. A J5 B FEFARPE43 Lh IR

ARHET 1R, XFHERAFRIEH ) HAMA F1 HAMD
WAZERWEGITFE L. RBRAREH 1. 2K
HAMA F1 HAMD ¥4 35 5 K T X 4E (P < 0.01,
P<0.05). RJEH 3. 7R, k¥4 HAMA 1 HAMD
AR T RA, BEERTLR YR (LK
5.6) .

5. ZEAREAN RN AMRUER S AT Fre st 18] E A

A PRI AR K AT EA R R, R
IR A BRI AL AR AL, I AR S %
Oy WX Seem SRR g R R AR R IR T 0 B4,
IS A A G AN R 251 B & (195 mg) (KT % ]
(270 mg), XF A A B I 18] (6.540.6) K& 4
TiAKH (6.7£0.9) K, HERTLG I EL (I
x£7 .

| mmriEts |

YN b
Hebr N (72 = 0)

| wni =98 |

49 AR
Pl 49 AL RHRAL
KVj (72=0) Kij (72=0)
#ETHL (2= 0) SEFHL (2= 0)
| B =49) | | BB =49) |

B 1 AT CONSORT 5 M {5 5 it Y A2 14
Fig. 1 Flowchart of patient screening based on CONSORT
statement
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R WA ARRT—RGR (X £8SD)
Table 1 General clinical data of the two patients groups (x £5D)

X HEZH Control group (72 = 49) 15841 Experimental group (77=49) P {H P value
WS (%) Age (Years) 67.3+6.6 66.5+8.0 0.315
71 Gender (72) 0.500
5 Male 18 (36.73%) 19 (38.18%)
4 Female 31 (63.27%) 30 (61.22%)
1A E 5 H BMI (kg/m?) 25.80+2.98 26.37+3.10 0.199
JRIE 7> ASA 0.800
I 36 (73.38%) 35 (71.42%)
il 13 (26.62%) 14 (28.50%)
G I Basic disease (72)
F 1L IE Hypertension 17 (34.70%) 22 (44.90%) 0.205
B JRI% Diabetes 7 (14.30%) 2 (4.08%) 0.080
j&0MP§ Coronary heart disease 1 (2.04%) 4 (8.16%) 0.181
A Surgical side 0.420
72 Left 21 (42.85%) 23 (46.94%)
#i Right 28 (57.15%) 26 (53.06%)
PEIRELT- 5y AT 5375 NRS 4.17£1.03 4.10£0.89 0.365
DU IR S HAMA 4.5140.80 4.6641.08 0.246
PUE /R HIAR 2 HAMD 4.2040.81 4.05£0.92 0.224
R Ak ki AIS 4.46+0.50 4.59+1.05 0.504

K2 WHLHE A PSD KA LK LEL [72 (%)]

Table 2 Comparison of incidence rate of PSD between the two groups at different time points [72 (%)]

AEH 1R AEH2 K RIEH3 R AR TR
Post-operation 1 d Post-operation 2 d Post-operation 3 d Post-operation 7 d
X} RZH Control group (72 = 49) 26 (53.06%) 19 (38.77%) 10 (20.41%) 3(6.12%)
RG24 Experimental group (72 = 49) 12 (24.50%)* 8 (16.32%) 6 (12.24%) 2 (4.08%)
P {E P value 0.03 0.11 0.207 0.500

*P<0.05, SXFIZHALL; *P <0.05, compared with control group.
R 3 PSR S NRS W55 AL (X £5D)

Table 3 Comparison of NRS scores between the two groups at different time points (x =.5D)

RIEH 1R RIFE 2 K UNEERIPN RIEH TR
Post-operation 1 d Post-operation 2 d Post-operation 3 d Post-operation 7 d
XFHEZH Control group (72 = 49) 5.2240.82 4.69+1.02 4.01+0.67 3.5140.63
iR4& 41 Experimental group (72 = 49) 4.601+0.89%** 4.13+091* 3.78£0.56 3.4940.51
P {8 P value <0.001 0.023 0.142 0.603

*P<0.05, ***P<0.001, HXMAMLL; *P <0.05, ***P <0.001, compared with control group.

R4 WASEIE T ALS W L (x £8D)
Table 4 Comparison of AIS scores between the two groups at different time points (x =SD)

ENEERS ENEEIPS ENEERPS ARIGEE TR
Post-operation 1 d Post-operation 2 d Post-operation 3 d Post-operation 7 d
X} HRZH Control group (72 = 49) 7.85+1.82 7.12+1.20 6.351+0.83 5.00+0.78
584 Experimental group (72 = 49) 7.19+1.25% 6.54+0.83* 6.09+0.75 4.791+0.72
P {4 P value 0.028 0.035 0.147 0.597

*P<0.05, SXFIZHALL; *P <0.05, compared with control group.
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£S5 HAZNE S HAMA P55 L (x £8D)
Table 5 Comparison of HAMA scores between the two groups at different time points (X £5D)
ENEEBIPS RIGE 2 K RIGH 3K UNEE NN
Post-operation 1 d Post-operation 2 d Post-operation 3 d Post-operation 7 d
SR 4L Control group (72 = 49) 5.514+0.81 527+0.73 5.0240.72 4.61+0.59
X434 Experimental group (72 = 49) 5.07£0.71%* 4.9240.65* 4.8740.88 4.46+0.53
P 1 P value 0.007 0.043 0.301 0.222
*P<0.05, **P<0.01, SXHAMLI; *P<0.05, **P <0.01, compared with control group.
&6 PIYLEN ] AL HAMD P45 L (X £8D)
Table 6 Comparison of HAMD scores between the two groups at different time points (x S5D)
UNEEBN UNEE N RIEH 3K RIEH TR
Post-operation 1 d Post-operation 2 d Post-operation 3 d Post-operation 7 d
X ZH Control group (72 = 49) 5.69+0.90 5.27+0.56 4.92+0.64 4.71£0.51
{441 Experimental group (72 = 49) 5.2540.83* 4.96+0.61* 4.88+0.86 4.62+0.66
P {H P value 0.011 0.047 0.320 0.250

*P<0.05, SXFIZAAMLL; *P <0.05, compared with control group.

F7 WHREARRRIL FMCER & AE B 8] ELA (X £8D)

Table 7 Comparison of adverse reaction, salvage analgesia, and hospitalization time between the two groups (x =5D)

AR XM Adverse reaction XFHRZH Control group (72 =49) {3540 Experimental group (72 =49) P {f P value

.0 Nausea 17 (34.70%) 12 (24.50%) 0.188
X Vomit 9 (18.37%) 5(10.20%) 0.194
3k Dizzy 13 (26.53%) 8 (16.32%) 0.176
3kJ Headache 5(10.20%) 3(6.12%) 0.357
W& Hypersomnia 16 (32.65%) 13 (26.53%) 0.329
2 B %I Pain at the puncture site 4 (8.16%) 7 (14.29%) 0.262
HNRUEIR 25 L & Dosage of remedial analgesics 270 mg 195 mg 0.193
{E B 18] Hospitalization time 6.510.6 6.7+0.9 0.110
W 1 A 9 N BEERIR T B AR 5 R, HE R e B

W 202575 L indd 683

1T A Bk 2 88 Ak R s A H 2 ™ 2 1 AR
JRERE, KOA M & Z 8ok E, CROy —Fh™ &
BB, AN NIE B R T RE . A2 75 R B R4
S HEMNTRE, IaHamkE RS .
TKA B 2677 KOA s HAa 27k ™, =
HTFARCG . BB AR5 30 A5 b5 5545
KR, 2800 ARG HEIR BT FEC. KA BEIRFERS,
I A G SR, Sk B2 A5 3E 4 o i
IREE RGP FEEE 1, PSD X A A5 R AT =4 &
FEARN M, g A GRS AL R
i LA A2, R W& AR 515 % (postoperative
delirium, POD) & 4= B 8 2 X\ f K 2=, 1 5 BUW
NAE B B ) FiE K B 993 FE 5 18 4 U121,

HHX PSD BT R AR A E K, JER
R R R e 4 T U, AR IX L2
BIFFEARF BRI A RS . Bl Krenk 25 17 A
FORDL, AR ZEE R (i) Ay e e

FH MR AN BRI S R, AR5 1 G A BRI
] A AR 2 BEHR I (rapid eye movement, REM) i
)45 EE A T S22 0« B BN ) JU) S 35 38 . REM
MEAR G 40 % I B A RE 7, H REM
MR ) 53 3 4> S 803 Sk, B Lk BE A 5 K 3 11
REM MEHRAIGEE . #9% A\ PSD i3 80, &K
WHRR X L 25 ) 58 5 = R A b AR BRAR A, ASHIE AT
HEBR AR BT C A7 E EAR B S (R ATS 34 > 6 49
R, H AR AR T AIS VF50 2 7 LG4
X. WHRARGE 1 K PSD RAE SRR 5145 R
FAR—5, AR ARG T AT IR

HiF 515 T SGB W W8 | AR A 4L A,
FEEBME KHL, $Em T SGB 2 4 1 AUk
P, EIG IR _Eig ok 2 B, BEAEE T R
o~ P29, SGB g3 PSD [HHLH] L B AIE LR 51 -
O MR R Wb F0HIRA FARRE S IR R K
ML AR, WA b BRI A R R R
77, flR AR AT AR E s @I LR M :

S
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i) T k- AR - S BB (hypothalamic pituitary
adrenal, HPA) fllid FEBOE,  PRACAS IR A2 M w1,
W HEMEMN W RAE R OSCE MG
BEL ity ] S A 258 JES 30 K AR K ik J= 2 ik o ] ) 52 Jeeph 4
DN, B A R g B e e &, gk Kl 2
R NIRRT @AM RAE S AR C- B
HEME A F-6 K, B IEHUA SE S S B
Bolh: @A H . FEAAEN PYI. 5-F0isE
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