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[Abstract] This study systematically elucidates the pathological relationship between DEACMP sleep disorders and mitochondrial energy

metabolism disturbances, proposing that impaired mitochondrial ATP synthesis, oxidative phosphorylation decoupling, and
abnormal related metabolites constitute the core biological energy basis of the sleep disturbances. Building on this, the study
establishes a multidimensional energy metabolic biomarker system centered on ATP, cytochrome C, and mitochondrial
membrane potential, and further explores the theoretical rationale for the Traditional Chinese Medicine approach of kidney
tonification and essence replenishment in treating DEACMP sleep disorders. From a theoretical perspective, it demonstrates the
fundamental homology between the pathogenic mechanisms of "insufficient marrow sea" and "disruption of nutrient-defensive
balance" caused by kidney essence deficiency and mitochondrial energy metabolism disorders. The study suggests that the
kidney tonification and essence replenishment method may exert dual neuroprotective and sleep rhythm-regulating effects by
modulating the mitochondrial bioenergetic network and promoting ATP synthesis and metabolic reprogramming, providing new

theoretical insights for the diagnosis and Traditional Chinese Medicine treatment of DEACMP sleep disorders.

[Key words] DEACMP; sleep disorders; mitochondrial dysfunction; Kidney-Tonifying and Essence-Replenishing Therapy; Traditional

Chinese Medicine Theory

515

AME—F P ERR A PENR (delayed encephalopathy
after acute carbon monoxide poisoning, DEACMP ) Ea—5
PRl 13 i 22 A I 28 S8 H B AR 208 e R R 00 3R
BB RAE T, BEARFERHE R DEACMP 5 ULIG R
Mz —, CERW B AR 5 A TE R, (HEET
FEXH A TEDLE A B I 0 R T4 ORI T e R 1A
DEACMP 1Y Acfiid Ferpin il s 2 M (0, — ALk 5 4obifk
AR C FABELE S S IMG b LB, 5 A
A AW A RS E =R AR il IR N | T2 %A% NT 8 AW
L5 DEACMP B [ 5 22 ] (14 B3 BHOCHK i AR A5 3 R SE
BB LGRS, BRSSO R R IR ARG

274

MR LRPLZ —, “FORRE, R R TN A
LR ISR BRI B RIS . JE T, A
SCsLR S BUCRE RS G 5 TP B R 24 U0, SRR iE
YIRS DEACMP BEHIR A 2R b (A RE e AL
I FPREAN B SEORG I AR X — i BIEA 1Y T (P A IPILAR

1 DEACMP [R5 L (e B A QI 2SaLpw Pl
ESiS

1.1 DEACMP RE AR A% (905 BARFAE S5 11 PRI A BT

DEACMP FYRENRFEAFRIIE N M, 305 0 5 A NEF
M| BEIRAERRES | R EIRGSMZE AL 2 /e, 3
A RMEREE R, FEIREERHE DEACMP (4 b & A R,



A

The Primary Medical Forum EEE%itiz ¥ 8% 5 6 #2026 &£

H5IahBe R . B )RR #1470 5 SR RE R 2 VAR
%o BRI, T DEACMP B9 &SRHLEIM RS . ik
N A SE AR T 5 2 F L AR RN A1 L
P R A AL T RBORIR S o AL GE LS At 1) T4 HE
SR TR MG P T 40 3R Y DX 2 T A o 2 B T
15, LI —fiFp Ao e L i PR R R 15 1) 2 o TR RRAE B H: S5
HAREPIRAS Z B s A8 B, (8 5CHRZ, DEACMP 1y
AR S AR TE — S BRUE 0 J i LT 140, FE IR
BT RE B2 E B 45 T RBSE T AR 1 R, A B IR
WA A A 5 A TR A S

1.2 SRR TIRERESAE DEACMP A% O

R AN R AR AR, A R (L
AR ATP AZERF 20 IE 7 TG Sh AN 2 %t . 76—
AR, Co SRR EE C EILEIY LY,
A, TTIEPER IR T P, P ECR AL RERLI N ATP
AR, s Bdi iR, co hia/NEIRAHEA Y
ATP i . ZERAANE A, (MMP) FIZHEEZE C (CytC) &
A I AT IR O IR X — R R IR IR 1 A
PERORE, T B RS R AEEIE, 5 DEACMP Hf AR
5 A0 2 T e A 4 B TR B8 25 E W) 5 Ao 20 20 M X i At
7 PRI AR 125, ATP A5 AN FE 4 LR I 8 TSR T RE . #f
L3 SRR TEORN S s AT S, 0 7 e R 4 B R MR R 4 1) 22 T o
L BLAL, SRS 1 T 1 A e A A
AR SIS, AT RetE— IR Fe i ss S 1A% B B i Btk
A A5 MR s AR ) 254 S5 T REI 5

1.3 A AR R B NI BB A5 14 2 A7) i Al

I I 5 5 O 11 S8 B A A T b — A e B RE R 1 i 22
AR . ARESRARI A AL, TE R (R S5 A 4 T
PR TOAE SE R AR = AT I 24 A Pk, AE AR A 48Ry
)25 0 2l DA S BR RE sk 2 S5 A W s o Sk 1)
REREAT T I ATP fifi€ TR, PIRE IR 5200 P9 J7 I
ABITRE . TR, RREHENAS S HIES AT RURIEE R
G N4Es IR, FECH RIEEK T TR BAKE” il
PRI ; TEMEARHH , 32458 LR TCTE AT 85 R R A AH S
X AR 2R, 228 1 e A ) 20 A P IR s eI 11
IEEFRE . SRR AR BRAIPLHI#27~, DEACMP HEAR
RS T REFRARAR K Rk M AR6 4 09 [RIEER00 , T — IR
FAZIuRe R R &R e T MR R LA MR . RIL,
T G Ly 2R AR i B A B AR Y B S5 3, mTRE LUAG
5 1A R 2 A 2 0T DR A T LR T

2 FETERR AR R QIS bR S P T S At
2.1 ATP Sfig A CHHZ O =P R S

ATP 10 40 e AR RERY ST, UL U 8K
ST LS S R (AR S AL BERR AL O DI RERAS . DEACMP

SHYIRRL P 2 ATP & i) i R 2 B 100,
AR ATP A7 T RE R PN 205 R A I e is R 32 1Y) B
YRR EY) . SR, BT ATP B e H 52
FEARDIRECASEME, K ATP AR Rl R RIS 3046 b T I B
ARk BERCITE R PR e, ELER . IR |
RE RIS RIS 45 W] BB LT Sy S T 4 2 A P AG I
Mo AR FERR R HUIRAS R & IARIE P i v i AR
ik, WIER ATP AR L, 5% 2 kMRS
PR BITFFT 256, M3 -5 2R PR BE B QI AH G (1 IEER4 28
WA ERAC I A A E IR SCRENS A 3L X 4 2R SR IR,
IS e s 1 2 R AR B Bl A 4 4 5 s v H
DEACMP REBREERT I PEAG A7 SR A% i S 1 A e
R IR R o

2.2 SRR S AU EE C RIRHEE R L

LR AR A S JER S ATP & B BS T B AL A R,
HLAEFE AT 0 AL B ENRIE AR . bR SE &
Y 1SR A IV 2RI, MMP B GBI, 4k S
I ATP A USSR BEAR AN ZR AR A0 25 M B L 578 T o
SCECHFSRUESE , DEACMP /NRURZHZU MMP & (KT 1E %
XTHR, H MMP T RIS 17 A i B =2 (R AE R TRl R
HPESCE, AIEE C FEIER AU P e TERAN
WESMI, AT HLFALEE T AR s MB35 (R
CytC PR I 0 > e R A BRI BN, e 2l 2 Ff A
T-RF. TE LRSI, DEACMP /NG ZE ki iA
P CytC 5 i [ RE S S5 RAAIR, EIE T 2o (AR 25 8 o7 e A
BIAFAE . MMP B R CytC AR IL R I T Lok (R Th B
RN ERE, EHISR T E A DEACMP AR
Wi 7 R R R MM e SRS T T TSR0 B A Y TE N (ALY
oL 8 a7

2.3 R EYIA R EAHESR

BT FRBHE, AR DEACMP BEHR A BE R
IO AR R RN B A ERRAL: RN OFRRR,
VIR EUINAZ ATP S f03e, B ki iR fe
AR B TUR NIIRESERR, WhEE MMP FNZRi AT
ARG E , LAV B A ) D RE S M s 56 =
FEAYAE SR, AR IS IR . PIERRR . KBNS - Fh
WERS AR, B4 B g i AR (LT AR . =248
FRZ IAAEAENTERIE S OCIE . O HRPrAR it B RS , DIne
FebrtE AL, AP b LA I PR AT B A ) ]
FErEm IR . X — RS HEAR M R UE T, EAMUIRSS T
DEACMP FEIREERGAE LIS, PP B oG Bk
T HTE M RE LA AR AL AR L T R 307 58 (HARE &
MR, AN TRRS S bR s ) ZEAS IR R B B 1 B 7T B4 AN
FAF, LEMREI 2R PR S S RS, IR IR
TAE NG B AZ O bR S D REFR AR AR B 1Al -

275



The Primary Medical Forum EEE%i8iz $£ 8% 5 6 8] 2026 £

A

3 PN Tl DEACMP IRHiRBRRtH ) B I RE

3.1 K5 S DEACMP REAR A5 05 L IRTIE

RIS Iy, B0, KEARE, B8 T, Wk
BEE, CEHORE, RELRT MILMNERIER TR SRR
AT G RAR IE 5 AT 25 o BN — T e A B 7 iy
JCHZ I ARAE Y BRI, 55—y ThI 3 1 R DR R
o IS B E R R G (AT NZS ) B AU S RS
FRGIFERD L, S B IR TR MRS, Ik
B RG 5 RE R MR T SR ALY LR SR R 2R L B
Ka BB I, B AS TR 2 75 , 5 TR RN E AR )7
I FRIN AR RIAE | REAR R . B ) = % — R I
fi, X5 DEACMP HEAR FREAT AY I ACHAF 26 FEIE 1A 2 i e
WG

HE— 2 M T LUK BR, 2R R A et 5 s B R
7 A A2 B X I e 2R o A 1 i AR A i
THEHEAY R, H “FAREE” “FAM” CFER %
HRERGR, MALGE B AR MW T T RERLR | 40 A
HEMEREIRAEY A B . SR IRE A N 1 R T
J7, o ATP HEZRRE ) AR MR 2T I S5 A8 SE M AT R
TE, XSGRO CAEBETEN FEE IR O TS . 2
LRI RERE AT BN S RE R L R A 2B, A S T
BhE 7 BIRET BRI AR R ER . — A bR
Hr XTI T, AT LB NSNS (€O ) RER
AR . B e R ARG P . T X — BN 5 1
— LR T RE R AT —RE TR A — R FERS A HE 2 e
%, ANEHDEE R DEACMP BEAR FERS G 19 A< P T35
TR

3.2 HNEHORG L P 2R (R e QI R A2 )

AR B 4 A B, S DR o Ao (A R A1
O NI TR UN D N7 Y e W R 1 5 YA L NA L /e
Hp 2 M B SEORS 26 05 2 v A T 1 A 43 TT i e B o Ak
it R 384 T A G B2 A y SRS T 1 o BT Ui P [
TR EE ST A {5 S, BmZRiik DNA & il
RiAE A, WM THIN LR s i, 55, 4
PPLORL R IR SR 1, D IEORS 2 3 LT S R R g
ISR, T REE 1V B — S A P B e A R A

SENH:

HIJE, IR LRI AR S5, WRAE E 3 R K
B =, PHATEORLAR SN Sy 2 VA o AN ORI R L 1T REE i
WERRAAR S ZE R (Dpl, Fisl) FEISENA (MMml/2,
Opal ) MIFRIBIKF, fRSFLRARESER, it 24
JIRBUN SRR 2R A WEIE IR AL . A FOCHFFE R, b
B LTS S I oA TG 5 R A A 2 FE A 1 A
AAURE AR X — IR

3.3 MRERAREIILA A N BUG 0 2 2 00

NS R AT R SATE T HAUY AR BR T2 —FE
&ML Z 5 . 3T | SRR A )t 1 1 4308
TTERETRTE o 76 B2 10, ANE DR J7 24 ] RE G LAY
WS AT, SETHIRAAL S ATP & B I ERRCE
21 DEACMP B MiZHZL “{I% ATP =5 ROS” Ay RAC AR
o FEM)Z M, 0 ESEDRE 7 20 X6 i N 43 T B g I 4% 11
PRPEATVER, vl REE S MG T I I AR AR AR BT
SRR B R DA A T, B LR IR, 4
B SEORE V5 BEAS b 254 o I 2 v 2 B A 8 K R o v SR R
BB eIk, $7m HOG R AR I 22 1 IR T VE LA BRI A= 4
ZELR . FEFISEEARE, ANEEDREE B IR IR RN A
BB TR “#NERE LAZE RS, RS LA IR M XGE
Hir, SECHER 2 “BEE P XRe LA R E EH
RS BEYT RN HA AR HLE MR . B, #MEE
FEEAUENT DEACMP MERGREAR AYXHRE M 10, 5] il
xRk AR R R G AL, SEBUR LY S U RE
W I B AR o

4 ghig

DEACMP R A% 1) AR ML B AR AR T e,
ORI RE LA BR AT AR S —Fh IRl i SOk B R EAFTRA
FRIT o AR SCN BRI AR AR A4 JEEE T ATP MMP
CytC Jefig s QUAE G 354 R4 i PT-fil DEACMP REERR F
TR IR TE AR 2R A A 2, IRIEE A 5 B AS 27 ek &
B T 4N B IO I S ZR AR P 22 B) A BRI SR iX —FIS
HESR B HE AT ) T 0 v 18 2 5 A i 5 2 A M IR e 1
INAE ARG , F R RAE 56 s H R R 251
TR W ) FF B FE AR (B FE 5 .

[R5, 7K 5 A . 2k — SRk b 2738 & M 1) 1 16 R 22 43T FEI P 15 25 1A 9:41%,2025,3 1(4):596-602.

(2147 % B 32 . Atk —SEU AR v 23R 2 P s 110 2 sk B 19 0. P R 3 PR e B2 24,2025(2):158-161.

[BEARTL I ES 282 . e — Sk R A PR IR D RERE AT DC IR 2 40 1534T(0).Hh EE I AR 52,2004,8(34):7777-7777+7784.
[41 ST B 2, T 78 5 2 — S ke b 2 R BRICIZ R 5 1R R Ah Y 6 R[]0 5l 2052 247, 2016,24(4):216-219.
HAeTH ., HHERHE R R E [ 45 2427408F0102127642 ); [ S 2515 B2 2RI [ BEAR A5 PG 2 B[R]
RAEAL B AL S B ARSI [ 475 . SM-2025-001, SMFH-26-16 ],

276



