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Abstract
Non-alcoholic fatty liver disease (NAFLD) has
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become the most common chronic liver disease
and is related to many insulin resistance-
related diseases such as obesity, type 2
diabetes, hyperlipidemia and hypertensive
disease, seriously threatening human health.
Metabolomics focuses on understanding
functional activities from an integrated
perspective; it is similar to the holistic thinking
of traditional Chinese medicine (TCM).
Metabolomics in TCM is mainly applied to
the prevention and diagnosis of diseases,
classification of syndromes and evaluation
of therapeutic efficacy. In this article, we will
review the applications of metabolomics
technology in disease diagnosis, pathogenesis
research, risk evaluation, syndrome classification
and therapy of NAFLD based on TCM theory.
Furthermore, we suggest that metabolomics
could be used to provide a basis for TCM
treatment of NAFLD.
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iR R Sz v, R AR RO BCE
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KIOPEFAN. B IR I ROMEAE T HIE 1
Wk, FRELL “PUi2vk” (. | W, A
SRR BAT EAE . AR R D T
EVZ R = A5 15 AT A0 IR 2 I8 A RE RN 1T SE TR E 3,
AN R JGE A 1) 75 AR R v BRI I AR ) 2 B Al
ARG 14 i W5 14 9 (non-alcoholic fatty liver
disease, NAFLD)JE —MillfIREZ G 1E, 51T 2%
TR VIR, I L2 4 I\ = AR 2R Ak
(metabolic syndrome, MS)f) 3= L2 Bl 4y, =&
MSTEFFE = . B F4EENAFLD
FR) s B AR Ak DA R AH G 40 LA 5l B R A8 A A
i, BFFENAFLD & A I ) 5 — A AL BL &
2 7 AR B LA R BRI OC &R, A A i
DR ] L
19994ENicholsonfd £ 1 ¥ fi thAC S 2
RE AR AR A 2 A= A v i A AR g A 3t
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B2 YN E IR, FEF AU 5 4
P BEAR A AR DG OC B, 1T SHHR F T 50
HAFII B A by E W) (biomarkers), X 54 &
SR AR B B BB, B A T
T e R B B T AU 2 2R R 92 W S AT LA
VB R BE IR Gy ik 2 T A 20 AR A 2
O RS Ee rh PEp e TR R 2 1 22 5 dn if i
R RECod ™, PH ki 2 R R, FFFPE BT
R B R BE 0 2R R 19 B 754 e R g o e AL
H ATACHIA 2% N T T R 257697 N AF LD Bif
RIFEAZ.

1 AN R FIEEE RSBV HT
A RN EIFRIX G HER

H AT 2 B B 12 W B bR 1 D A7 AR 4
G 107 A8 AR B 2R 5. AR 2 IR R 12
Wr ik s PRIz W, A5 ENAFLDRZ WA
oy T bR, B — P GIHR, B
DA SZ, Ol HLDA R SR 1 22 AR AR 28 0 i 7%
SEJE R, AR AR B T REDY. e e
W7 AR 7 FEAN # B Bt AR v HARAE — e
FE IR B, TG X 23 B 2 % g oy A R i
K51 R Wi E T %8 (non-alcoholic steatohepatitis,
NASH)! L AR 21 21 Sy — AN 7 16 2 R4
B, FENAFLDSUE i 8 & R AR, LA i
iz 2 AR, Gl FEaEt . IR
(nuclear magnetic resonance, NMR)"*%5 )y /3 55
T T B S HL A A R IR X N AFLD IR,
e =R . B AT F FENAFLD B
F S BEAFR B W 05 PR R o WL 1) R
I3 1) RS PPl 34N J7 1T, AT B B AN AFLD
FRO R REERE, 5 B e B0 10 A AR AL, ot
A7k — PR .

1.1 NAFLD BarrZ % AFI/N R
NAFLD ML BEAT ARAEARE, KKIINAFLD/)
B A 6 AN R R H e 88 T R G, T AE A
FENASH vt = 30 9 i S ABL iy B9 gk T
EHEN, 5 ANE K BIN AF LDHLAR A IE 7R 1)
SEMBEE LT YangZP% AF 4 . L
A8 2 PRV AR i SIS 3R AT 4047, g
A5 K A8 . A A i A AR
X 73 I, 78 9 12 W77 T 2o B AS S i b
SR BN (R RA AR ) B A A DG PE. Ariz 2R
%37 T NT(nash test), iE8 H&E & 1 1MiE H
=& (triglyceride, TG). HH[EEEZE 13425011
KPR WINAFLD. Li%s™ 1% IE A A 2 4
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Rk = 7k} (methionine and choline deficient,
MCD)i% 3 /N NAFLD, UL FEA S, %
E T MLRE. AR, AR/ AM . R
ANIETE I DT A bR ). HARIHE K
R RAX A3 AR IR T L RR DT A IR ER
BeME JREMINASH. KalhanZ5:™ 5@ it 0 #r#
T HFIZWINAFLD/NASH & & 1) 1fi 2 b
B BRH AR . PR AR AR, HAih
AN BEA R X 43 B 4V i 0 I FINASH. X 4
W FXINAFLDRZ Wi M4 FiG 7 S84t 17
.

1.2 NAFLD Garcia-CaflaverasZ™"
R NARH A INAFLDACHIRCBE, RILT
e AR . BRI, FRER AR R NS
TR S, B PTEAL RE 122 81, Dumas®5>)
Xt 5y B U R 91298 6708 BR AT 1L 3 AR TR
AU R B M, BoRm IR B 1129567 B
NAFLDIFTE ECS A N IEBEAR 1 25 6L A2 AH A B
(). 129S6/I R A4 A A 10 A 15 Rk ) i
AR, IF HLBRAR T RRBRC AR F 2, gk G
FENAFLD. van GinnekenZ P Hf 7t 724 hikfr
S 51 PR R 0 A K RS A B, B AR 2
I3 317 25 RE [E] B% (free cholesterol, FC)% 1EH
MK A 192%, TGHIK 2456%, JH [ EF 2R
(cholesterol esters, CE)Z268%; A K ILAFA
LS I A R E AR A% (phosphatidylcholine,
PC)RRIE P Z290%, CEHIK £ 157%F
TGIGK 2331%. 1t WU FL 30 IR RE o /2
— NN RG, BRSSP
5. Debois% 4T T/ HINAFLD &3 i
MR PP ARSI, 5 R RITG. 1
MW, —BEH . TR SRR R AR
%, Vitamin-E Z SR MG FE % 1 K 22 P8 [ 1
HH BRLLE AR £ B A8 1 X3, Barr 2R 30
NAFLDEFH MV LR a2 1R
TmR . ONBEAG. WA OPBEAR . EHEENE . THBR
T e, XA AT e HH D) e R i S 4 i 26
JiE FIT S

1.3 NAFLD KimZ ) e fig Al
U I8 PRV SR 1R /0N B IE AN I R AT A R, K
W AR B G T AR AR 4, B> TR
FACH A, FEIC T NAD/NADHE, K5
B 51D 1 i i A R AU e o E I PR A
BAEAb AT i 1 AR HERR. ShiZe! A AN ]
NI 7 B B AN AS [R) 2 55 DR 2% 41l 19 /S BRU ) AR
WA, UESE T 2 EAR153(polychlorinated
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biphenyl 153, PCB153)EU g i A8 1 /E I 75
BAES IR E R A 528, Vinaixas!
WEFURIL, R B B RS BN TG E
TP AN )\ TR AE A 2 58 I 2 1 22 PR R B (Lo w
density lipoprotein receptor gene knock out,
LDLr ")/ SUFFIE P 3R EE, BRAK T 2 AN A fi
U7 R B4 AN VR 07 TR FHF U P 8T RS, A AT T4
T BEFELD L/ U i B B 23
PEAR A R IR S AT A, I iR .
HRE IR/ e A

2 RWASN AT IFBEEIEENFINERD
KR

PRI V2 2 T o 12 B0 1R ) A2 W s B R
() 5 PR SRR, TG ) R A Ok Bk T
8 SE LB BRI BEAR AL, AN AT R G b 5 i A
SR H AR A SR AR AL AP . AR
GUEMFIMERE, —DEAEER B2 —
AN R 2% A 3 AT R 47 1) 2% A L L )R S
WA, XA PLEL AT RE S W AE P I B2y 1R 22
A b, T I B 7y AT A7y e ) o AT PR
£ AL G R IR ANAFLDIIL L, H
WRAE Hm R R, 2B LR T

%{,E@ “%/D\_L‘LE” N “Eiﬁj” N “Ej}ﬁ” N “%
%7’ N “EZ%” “ﬁé_{_[ﬂ]‘” . “%iﬁ” %\}H@

W01 SR AT D B H B S A R R R
PRIBPHA « FFRRIE A FFRAAS B 2R, AR
4L 2= B R AT F T BTN AF LD R A HE
B, A AR A f R R 2R VR T
NAF L D43 A FLAIF 5 7 250 304 P IR 32 it
CERIE S

IR I A B R AR A% R AR
Yoo BERH . EEERAWY . IR
DA K 44 AR 5 1E 5 N B PR AR 8T 4 2 A7
TR 72 5. IR AL R AU A 4k A= 2 A
IR IR RS R LTS IR & B AL 3, KK
W A (AR £ 5 B O ALY, L R T
PLS] S B AE N TGRL R, T S 8N AFLD
MR A IR I B R T BRERAR
TR FLIG TR AR KW I (1) & B8 T b
%, AR RS BT &, RINER
D F — PR &1 1) & =Tt 1, Tanaka%s A
T 78 R LA NASHI /N U4 P, B AR 7
T P45 4 T e, A T e 5 4 R R ORE A —
EBRR.

FEPEPVR I SN AFLDA LA & 3 BEiE A
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FHEE, TEH N UURR BF & 2585w, 1 LR I 2 AL
FRIAU =2, UG & —Fh e /g, R AL
P TRV R AR R, 383 N AR ) I R < B0 At 1 3
e, FEAELET R, P15 Re AR %
PIAROG. WURR 459 0T 1) 2% vl it SNAFLD
H 2 R AR B B AR R A% B A B B S 51
JFF 1k e AR R A A O, A mT RERE & NAFLD
25, o FEGE — D1 i E EAY.

Rk I A IE R AL AR AR
LR P PR I R -3-E R  JRIER (1
TR BEFEENR I, JRIR R H B BT BRI,
— 5 R R AT AR AN B B A R E AL
4b, Zalokar®§CTHEFE KM, JRIRSTGHIM
HAHRNE. NAFLD & A A0 fg 2 2 5 1 H
BAMZ MFEREBENRBZER, FER
IR B8 R 2 R AR S A, Tk — 2B A
Fi, A3 R A T4 S O I B R e A
YikrEY).

Dai %5 U8 b S F I i A R AR 4
225 VR IR ARINAFLDAE 1 2, Y T %
(chronic hepatitis B, CHB) & & KIH 4T
MU S0, BIF 50k BLAE P R 5 3R 3 2 7Y
NAFLD&EH ARG A5 HE M Z, &
PAINAFLD EZ 2 m 7 IR EY &
By RER AR A% R A AN AN RV 5 )
R fift 5 A5 i . IR AN AFLDAICHB
B L A R A A 2R T B AR
P EARH . RS ER A AN T IR H IR AR
sz 2], AR T, ER T RE
FHIEZ A, X 5 EES T SR ER 7 A
W4y, $7n 7 AT B SR 5 ol 5 el DAL L
A3 A TE)IEAGE 0 A [7 32 995 P9 A [) AR 21098 78 11
R A,

3 REESNATFIEBEMEIHFNDPER
SATSHHIFR

H 8 %A R 2 8T NAFLD I 70,
2T N TR RS R G N IR G, 7E
Xt o2 AR 245 Je BT IE R, R BV S B
R 25 dndfil o BEvETY L ek R A
R A L B ARM L sl =g
2 R T A IR IR AT R AT A

P I 0 9 45 LA 19 96 AR kI A A 1 1
F, I 36 7V FH B 0 A 24 v S B
5y, HREATNAFLDARE L] 1T TR 7
BN R AT . A 4 A R B RO
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16 BRI 24 B 7 24 B A A R, TR T A
W #ERACHE T S MR B RN AFLD
PR FIALH, LU R B A R0R 97 0% Y
249

B B GEEC VN TRF Py BT R
CFR, FFBE A A AR G I T T
TR DL TR T L3R AE T B IR T R 75 3 O IR s
M A JH- 40 A e 40 ) s 07 2 A AR Ok B
(adipose differentiation related protein, ADRP)
L5 [ B 75 o/t 45 & d H (sterol regulatory
element-binding protein 1, SREBP-1)[{]3&1X, T
7 e Mg TRV 5| 762 IR 07 /N BB L gl i o
FiJeg SR FE Al ¥ (tumor necrosis factor-o,, TNF-ar)
WA b I SR E B P- 1 0 2232 i B& A g 7 iR
B R A, S Atk ARG P T 7 PR v
ST A EENME.

FEPECOUE B AR 2H 2 B AR R A AR
B S AR IR R H (very low-
density lipoprotein, VLDL)FA Al 434 T 93
STGERF A K EHER, JFBEFERANHE L PTG,
JUIH [ B (total cholesterol, TC)FIMK % & g &
1 AH[i] i (low-density lipoprotein cholesterol,
LDL-C)i & &, [FIN BRI A . LR
AR UL S5 AU 7 ) 2 e AN T 3 79 T o A g
AU AL, AR, i A 1
T ) K B A 0 AR L SOIE S R B
JHWE R IR 0T, %R ENAFLD R — & iRT
fEM.

1 2 ARSI T (AL H R
L. HBR. TS T T NAFLD & )
PRACHTA 22 AT O T, A SR T IR T
Mz HRBAERZEHOREIER, NiEY
FEAR AR 7 505 g 07 R BRI 1 = a LA
MwiEH, Il Re S IR RRACH . H AR
A K.

Song 5P IEWEFE LT B 7 VR IT i IR IR
5 1 v I L ) I A 2H 2 i R, 2
AN AN G 07 R AE e I R 2 Fh i & B R R
B, 1X AT et T A N 15 22 AR
R A A B 2, A BBENAFLD
B FRAS]. ML ZH 7 Be % 15N 2 A
VAR DT RR I & i, $2oR T A VR ITNAFLD
I RE.

KEH AT EE RIS T ELR
JYNAFLDHRAE 144, M APACE IR A A
WHEEZRITNAFLDAR, R HH
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DR o 7 EEARAE 12 T 1 — 3. kel T
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T B BAE T I R AT, R B AN A
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R R Z AR FARA A EE. s M AR
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B DL OR 2 B0t U H =& sh W st e, FEANRE
IR B S N BIRE, Tf B AR ERIE T 304
TR TR AN B
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TR I, 1 5%, AR AR R IE AR K,
eI 2 A P iz D T AR A R,
Z RIS 2 0 AE T e MR AL, 2 e
T, IXARME A HH B FHIE R ) 27 1 RO A P 4L
UEYE; FIX, NAFLDRS, TSR, %
R MRE TR, BRI BN R
GiHR Al RERZ R, A MARE T AT
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P A 1 )R S PR AR A, DR L A b R )R
SR MA R B E, MIRARI R G 2 A
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s i H, 2R AR A AR LT R R 2 b A
Y w7, 2 5 TR e ) I 9353 4
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