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[Abstract] Sepsis is a critical illness with high morbidity and mortality. Anaerobic glycolysis plays an important
role in the pathogenesis of sepsis. Pyruvate dehydrogenase complex (PDHC) serves as a key regulator during sepsis. With
PDHC dephosphorylation and deacetylation, PDHC activity is upregulated, allowing pyruvate translocate to mitochondria
in aerobic condition, preceding the production of acetyl-CoA to accelerate aerobic oxidation. Activation of PDHC
improves the prognosis of sepsis through regulating the balance of lactate, release of inflammatory factors and energy
metabolism. A variety of remedies can improve the prognosis of patients with sepsis by up-regulating the activity of
PDHC, including dichloroacetate (DCA), vitamin B1, milrinone, tumor necrosis factor binding protein, and ciprofloxacin.
This article reviews the role and the regulatory mechanism of PDHC and signal pathway in the sepsis metabolism, in
order to innovate treatment for sepsis and multiple organ dysfunction.
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JHREEAE S 4 i 0 SR 7 A B SR A O, I BRAE K
A i Y 4 D RERR G, SR BN FLRRME AR | K R A A Y
R K RE AR R A 55, 5 5 0F 2 4% B D RERE AT 25 5 1k
(multiple organ dysfunction syndrome, MODS)" ', HFL#R K-
A FHF PR e B AR S RO TUR o M REAE A9 Ll 3
SO, W R AAE | g AR Z R B . A H TR e
BERE ATA YT A HUAGE 0 A3 L R 25 i L il
MR WA S R AE LIRS T RO IE S (L RERAE (14 A0 54
FVERTERA T I, iR FHBTH G T IEEEAE 9 7
6] o AR, A ARSI U S ST A e REE o 2 A FRAIL )
S, HH T R R R U A2 A AR (pyruvate dehydrogenase
complex, PDHC) JG 5 1. A 3CHE PDHC 7R Mg L
R ALTIREA T ERIA | TR e BEAE A B R SR A B 22 T g
1 BREEES PDHC
11 IR 2 5 M e 2 4 B DR i p i #2 -

SEUBR I i D AE TC U 25 T, 1 mol 57 25 W5 2474 2 mol P
fiR 11 2 mol = # 1% I 1 (adenosine triphosphate, ATP) %) 13
i, HoR N BRI S5O FLIR 5 MIAEAT S5 1F T IR R PTE A
2R PR 24 PDHC 1E H A2 1% £ Tk % il A (coenzyme A, acetyl-
CoA), il 1t = R B 15 #F (tricarboxylic acid cycle, TCA) e 33k
A EEA T A R Y ATP B
WA 22 , EL7™ A 14 3o B8 O AU W I ik ) S it . DR, 7
Jile 2 400 301, 40 6 06 7 G SO IR S B SR, JC 4R
T il 1T g% A LR aed B2 AR, DR o R VA S5 An g SR AE 1A
F - o (tumor necrosis factor- o , TNF-« ), HZIEA %K -1 8
(interleukin-1 B, 1L-1 B ) (R LA K g i 2 M, i s & 2
A EIIRERIOT . T I JC A AR 5 2- A -D- %
B (2-deoxy-D-glucose,, 2-DG ) ] . 35 M 35 fife 3 /1N BRI T
B Ih e, B AETE R DRI, DG SO AR e
WS 24 B DR Or b A 45 R, il R e
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WETEE AR KPR T B TS el st A T 2
1.2 PDHC 7E I # AE JC %A B% % th % 98 15 4F J : PDHC
Je Al AU Y T2 A, 2 el PO R R B %8 (pyruvate
dehydrogenases, PDH E1 ~ E3) iX 3 S R 2 BRI
PDHC AL P TR A= 1 CoA PR 5 J80 G 2 T i i M e — A%
F M8 (nicotinamide adenine dinucleotide, NAD™) F1 CoA B9 1F
7E, [RIH T PDHC BTGP 1 PDHC 1S PER R IRER 152
A0 Ji7 Y AR g it 22 04 — A% 2 (veduced nicotinamide adenine
dinucleotide, NADH) F1 Z, [t CoA ) 171 S B9 A1, 187 ZFh
2 . o AR 20 (pyruvate dehydrogenas, PDH )
J## (PDH kinase, PDK) J& PDH 9 3%, & ol LUK PDH
BRI AL, i A AR AR T 2R 3% , TR T TCA., 38 )l P
PR ) MERR . FLIRR I 2B i S 2 4 B DI RERY A2 404 1T PDH
T T R DO T 5 R Ak 9 PDHL 2 W R b T 4 & L o0

H AT, EAT L 05T, PDHC 16 8508 TG SR
T . Vary U BFSE R, 7E I ERAE K BURHES LAE
i ar L E] PDHC BEERHK-F- Tt , JF 2 PDHC B9iE P
T B 70% FHLAK S FLER URE B2 40 M D RE it [RIRE, IR A
WFFEUESE , FHAE 24 (lipopolysaccharide, LPS) fl3#/IN B i
UL , PDK mRNA 9235KF_E 3 24 1%, PDHC (9751
W 65%, 9 F T B0 > FE G RBEF 7T,
Nuzzo 2513052t 43 B IR REAE S At R T HE 2 &1 o B A% 240
JERGIAN AR PDHC A GHE, 451 s, S X BR AT Lh g,
W EEELL PDHC 1SV R, ELIE M SR T BE s ik
SEBE TS . Et, PDHC (36 ] RE W] 1F A i i e e A
HIUE RS

ST PDHC (IR A xoh I P 1) 52 0 £ A 58 22 SR
o ARk, R FUBOR B 2 1 OGTT: 3 L ALK P-4 PDHC
TEPERRATVERT, FEVURELALT, PDH El o 19 ZBEAL/KF
THiEs 8 PDHC 15 TR, B LAY AE 5 A AT E SR A
RTCEME R, P EFLRRME PR B S5, 438t PDHC
LA T AR PR LR AT RE L ZENE N B LR
AR A& B, PDH E3 1) Z BEALKF- BT 7, DRl
H WA AT A G T RSB UG iR
SEH PDHC #Y LA/ F- 202 H i DR &
2 PDHC ZERRFRENLA R R EY I T AL

PDHC JERFFAE R LA AR5 K 7, PDHC AMUS
VRIS AR B 2L R AP, T ELAT 28 M PR ) RO g
PR A T 2R R
2.1 FLRR : WREEAE AT PDHC 36 VT B, o A B Q77 =X el
A AR S JC AR S BOC R FLRIE AL, 38 A N
i PR, R TR T AN N Ca™ R R, BRI 2 48, i
— AR R AR T RE T e LR fRE TG 2 F , AT
E IR R I BEAE L O SR | e | IR R | A R 2
ARG NAERATE LT 2. Bakker 2 HIFER W, 15
iR FEAE W R AR FL R AT mT G B AN RIS o A R
E R BB g BF 58 & 7, 4] PDHC 193 14 7] 5 B RL iz
AKOF B T, W] PDHC 3 P X FLRR KA B ) 42 4

' AR, N PDHC 33 i RARFLE K T,
T2 E e e /1N B 38 SLAY IR IR 5 x>, Bakalov 457
[R5, IR BEAE A] S BORME K AR L1 21 PDHC %M R R,
FLER /K- Th i, i 9 PDHC 336 1 ) AT BEARFLRR KO, ek
FIIRAFIG R, WL, PDHC A5 BIFLIRK-F 2R 7R IR 27
SEACIAE Al P B SR L mT AR I R - M I IR 2 A= 114
AW R TR0 B -
22 SUE : AW o, TR IR v] £ i AL A AR
PR ML VAN 5 2R e ME AN AT AL AT
UESE, PDK 25 1 FLEAM ) 53 A SRS 19, B8R PDK1
Al PDH El o BBERR ALK, JF R PDHC 35 P, 2F
A LPS 75 5 114 JC SURH I e 1) R R R0 S W 400 B 1) ML
b, I 3 0] M2 434k, AT 3 58 PR A BT TL-6 | TL-12.,
IL-1 B R 7. /R M A s, PDK 7] 333 PDHC &
AR AT W I A A A D7 5 0 M2 R I A O S A e
M1 & R 56 e TR, Bakalov 452 (R SY ELIESE,
PUFE K (antimicrobial peptide, AMP) Yy A T IR A FIBTG
EVZR AT VR R e RERE I 2 M R R ARk, O 5 e dhe SR
BRI AAF SR IEARSC . 1T PDHC #0050 m] 38 AMP 7KF-,
HETIAE A e BRI R ) A7 i 5 7351, TC AR A ) FLITR
WEEINE Toll KEAZAA 4 (Toll-like receptor 4, TLR4) %, R
PR 7 B (nuclear factor-xB, NF-xB) AO1G AL A9 M
SBR[, PDHC A3 5 315 48 930 e it
(IR €ii=2nas-EahRi =
2.3 REE: TEMRERAE W, ST O EEBE AR A 1 ATP $5
A E AT H T mol FAGHE{LBE: 1 2 mol ATP, ZE A
SR AT 53 DUV BT ¥4 26 i 30 B 32 mol ATP, SCHRHEAE 1Y 4H
Ak TRE R B Z IR . TEMRRRAE A RE HACEIALE] o, ZokifA
HERB AT I A A JCEERR YT, i PDHC R 3E M IE 22 A
AT A0, PDHC BYIE A6 ] 1 240 M i s e i i A2 e Ak
FEACBEIR R AR AL I E R AR L 74 NADH Fl
LT CoA fEHE ATP BY5 18 A WFTER, TRk RRAE K RUIT
JIE R, K A PEA TR 5 R 40 i DNA T 3L, 0% DNA 242
i, S NAD" B K THAE , LR 7= BEd /D, 1 PDHC
PR D) T 2 A K F P D) R X e A K BT A
B : 28]3 PDHC i 8h 7 — 5. £ 1 & (dichloroacetate,
DCA ) i FJ 2305 PR A0 i 1 e e A, W] BF 3 m TCA e
[F1) 77 40 R S B SRR R 1) 43 Ak AT, AT £ 2E TCA B Sl ¥ 7
S AR, W SR P PR A A 45 . AN TERRRERE /N R
N DCA i AT LA i i 5 25 L A4 R4 D) g e i, 2 1]
PDHC X eREAE M B AT AT 1 B L 2R
BRI S 5 T MERAE 4 & AR R S A, HAE FI AL
o % AR A AR A iR AR IR AN S AR [R]85 & PDHC
Z 5 1 fg 5 AL R o8 2 W, A T — P R
3 {ERAT PDHC WZSM A i EMRBENE

HETC I, AR 2259 {EH T PDHC RS IRARAE
TS 4G DCA B4R R Bl K%, H 2N B
Pz A EEE Ak PDHC (975 1
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1 PDHC NN ERER I S AR, DCA S — S LBk, TNFBP M AMRIRAER 1454 8 1A
1 B PDHC RIFEEMLE

3.1 DCA:DCA 2—F/NrFAGEAT 254 IR b =
FHF Lk R B AL AU 9677 . DCA tLg—Ff
22 ML) PDK 1550 , AT 38 i 40 ) PDK (435 PE{f PDHC Y%
TR ALK SRR A, JETT 138 PDHC f0 35 M , (2 3E N B E A 2%
BRI T A ALBERR AL, , 0 T EOR AR . O A 2SS,
DCA A% PDHC , A% s he 4 o M A iy 2 2 LR HE
2 SUEBFSEIESS, DCA T ST 5 35 iy
3R O EU R A o SR TR R , ) S A3 T I R R Y
FFLRRIAE P L EBRFEHR , DCA A5 o MRREAE 50 % B
JERITTRE. BRI, — I REHL BRI ST /R, 5T DCA L
I A 25 AN R LR KT (EX R L 2 1 2 R T
T R A DCA WAETE — & AN B,
I DCA FENG IR _E 1R AR A il — 2R

32 4iAEE Bl 4K Bl S B WENE FRRIBEME ERZE 5T A
) —Fp B 4R, AU T 2R W FER.
9T R, 44 K B1 AJVE K PDHC (%5 i , 76 04 35 e 15
PDHC AR T AR A5 ER, 10% ~20% i
AN T 28% 1)L B = 4R R BL, HX T IEEEAE A KL,
Yk R B ELZ AT B ERR R4 i T AR K= R AL,
) S 399 o M T FR AR L Sl i v S A R B AT
B PR eI R I PR /K, O 28 B o B A 3 T
JEUOT, M TR % B RO X, RIS R A
SiE W 3P b7 (intensive care unit, ICU) H45 T I 4h & 751
FHT 3 d KT 100 ~ 300 me/d BY4EA: 2 B AT ok 3% e
SEBFE AT A B RRLE I PR LA E B (R
FIEEAE £ I, TR 4 R B AT AT 1R 22 A I RAE 5T
KHFo

3.3 HoAth IR, AR R RAFEEES Smg - kg - d™
k14 5 d s, AT K LB L PDHC W6 4k, O i 2 1%
R AR K LR AR 7R K 1R AT VAT TR AT
FEFLRIMAT AT BE. B 4N, Burns 2 E M MEAR ST R
BRUSEIR ey 28 B, oK g A vl i Bl i R PR s R RO LA PDHC
(&P 10 2.5 4%, IR HE— 2538 ATP /K- SR, K J14k
Xof Bl S A AT B 2 AR R 20 58 S . b A

WFFEUESE , ZA R EEAE R BT MR IR AE IR 74545 285 11 (tumor
necrosis factor binding protein, TNFBP ) R & -8 #% L4 it
PDHC 975 Pk, AR R BUFL K>

Swift 45 BIFFE W, R VD AT i 13 R PDK1 KR,
PEMTFEE PDHC {52, 3D/ B HEL ATP 1 22K, T
I 52 v B B R SIS T B A /N AL . T ER N T
B R WEVR IR IR — B, SR IR E 3BT T REEAE (10 W T 2
Yy, BIR YD AR AT PDHC 18 5% o3 et S8 il
Ji E T A
4 BEMRE

PDHC 7£ 2 5 1 45 Jif 2 E 1838 22 £k v & ¢ B AE
(1), HHATERXF PDHC M1 R 2B 7005 B A e o
A b, i ZBEAL R IR W A 95 Ko 53 4h, PDHC J& 751
ok AL A P R 19 A R LT ZER AT . TR
75, BARA Z R 2GR T AE T PDHC SE 1 2035
IR EEAE JB A TS , (AT B Z A E B2 2 (4 B — 2P Ik . PR,
HE— 2 PDHC X AE A 2 R S NTTER A T fif
PDHC 75 H R S, IR EEIE 24 B DI RES s & pIL ] i
WFFE BIRYTT R AR 14 L
PR A EF S BRI 15 vh o8
SE ik
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