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Clinical Efficacy and Serum Metabonomics of Duhuo Xuduan Tang in

Treating Lumbar Disc Herniation Due to Liver and Kidney Yin Deficiency

LIU Sheng', LIU Ling’, WANG Zhi-guang' , FANG Wei'"
(1. First Teaching Hospital of Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China;
2. Tianjin Fourth Central Hospital, Tianjin 300143, China)

[ Abstract | Objective; To observe the efficacy of Duhuo Xuduan Tang in treating patients with liver and
kidney Yin-deficiency type of lumbar disc herniation, and explore the changes of metabolomics in serum. Method :
Totally 68 cases of non-emergency lumbar disc herniation admitted to the First Teaching Hospital of Tianjin
University of Traditional Chinese Medicine from January 2017 to September 2018 were randomly divided into
observation group (38 cases) and routine group (30 cases). All of patients in both groups rest in bed after
reduction maneuver. The observation group was orally treated with Duhuo Xuduan Tang, 150 mL/time, 2 times/d,
and the control group was orally given ibuprofen, 300 mg/time, and vitamin B,, 10 mg/time, 2 times/d. The
drugs were administered for 5 days a week and then stopped for 2 days. Both groups were treated continuously for 4
weeks. Before and after treatment, the visual analogue scale ( VAS), the Japanese Orthopaedic Association

assessment treatment ( JOA) score and the clinical efficacy were observed. The serum metabolomics changes of two
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groups before and after treatment were compared by ultra-high liquid chromatography-mass spectrometry. Result .
Compared with before treatment, the VAS scores of two groups were lower, while the JOA scores were increased
(P<0.01). Compared with the routine group after treatment, the clinical efficacy of observation group was
significantly improved (P <0.01), and the VAS score decreased and the JOA score increased (P <0.01). The
contents of citric acid, lysine, pyruvic acid and B-cryptoxanthin in serum were increased (P < 0.01).
Conclusion : Duhuo Xuduan Tang has a clear curative effect in treating lumbar disc herniation with liver and kidney

Yin deficiency. The mechanism may be related to the enhancement of energy metabolism, anti-oxidation and anti-

inflammation.
[ Key words ]

energy metabolism

e ] 5% 2 1A I PR 2 58 6 300 g I il N
T JRR AR % , AN [ 4 i B3 49 W 2 90, O L K 9 e 34 I 4
W P 3 T BG 0, AT R R R e RS N T
VRN 52 s A A TR T AR TR I AR R
U T ] 25 2t AE v R LR T
BRSSPI 9 R LA T B
MRS . CEERR N2 ) v Jeoxd I A7 ad g ik
N R A I AN S0 7 S RN 1, AL = A N A
5 7 i, 2 A it w3 Bk 46 47, S BORm R, 51
RIEH o 1EFE A = KL TT T 3 1 U o IR A5 18 )
RO A 18 0 PR A A T R RS A LI R A
T —EBL B, H TR, R DA
T TEIRUBRFEEIE, R, =g, R
P U . PO BA BRI, R LU . B E
2 ML, R LU R E S

MG Wz M A B R E) & L5l (A K
S FTICER, A ZE W R A RO A 1S R 2y
ZHL R, BB 1 2 M (LS R X 3% 5 0BT 3 £ s A
ik 45230 A0 /D B A5k A 7 1 T 2 B 1 R ML A
TR AFZENEGE o H B T v 25 =2 J7 09 /8 - AL S BF
LR MR R AL & 7 il 700 %o 52 A, FLAE il
AR AW T S 7= A B B o M DL 5E 4 A T 4y
B o AR 2R IR T 20 14D 90 AEACH B 4
AR A B4 20 2 A 16 R 2 28 B4l 1 £
ik A% R e R Sk R v AR - T S R A R I, O
XA U 7 AT S P R E AT A R R A R
P IUEE A b B 7 AR P 45 2 A0 A VR
FLE AT AL, 5P e B UL “ S A0 B E
WA, & WF 58 b 25 5 7 25 B 2% 10 0T S0 B R BT ik
P LTI BB 5T b ok R, 7 R () 4 5 i BT
A AE B i I 2 WA T T 9 R I A ) 8 5
B E YT AR R B DD Lk R SO R L (B SR i AN S TR
A, A BE 52 4 W JEAE AL o A BT 5 8L i

.02 .

lumbar disc herniation; Duhuo Xuduan Tang; metabolomics; glucose metabolism;

LT B B i 75 A i) 5 28 A BB 3 7 FH 2k 9% 52
Vi o BRI R YT 38 B IR e BT 43 (VAS)
H A B2 PF A5 16 97 (JOA) W43 18 52 i), >R F 8
R B0 - T S Bk B R G T AR 3 YR T RS I D
oy AR & AR 48 8 A 2 B .

1 BERE5HE

1.1 vkl #EC2017 4 1 H & 2018 4E 9 H
F R HE B 2 K2R 5 — PR = e MO 1 Al 2ORE
[i1] 5% 28 HhAE F8 3 68 15, SR FH B ML 7 2 1k 43 Sl W 5%
41 (38 f3i) Fst BB 4 (30 f9) , R AL iR B ¥ 45 T 2 A
FIRIRYT WAL B H 5 20 ], 4 18 fi] 4R 1% (43 ~
67)% ,FH(54.56 £6.37) % w3 A H ~7 48,
SERIRARE(1.53 £0.62) 4F; X M40 (& 5B 16 fil, &
14 5] AF % (42 ~ 68) &, SFH4FE 4 (54.95 +7.38)
2R3 A H ~ 6 4FE R (1,48 £0.53) 4,
IR AL B B A B S, HME S A
W TGS A

1.2 ZHitrifE

1.2.1 PHEi2Wibs e JEHE (] 24 28 ) 0E VY B2 12
PRHERE A O RIS T e /) O AR I A T G4
SEAR S ORE SRR 5 W 8T A AT 1880 S 9 R B
IR 5 L4 TR v 512 565 BH 7

1.2.2 P EIZWibRE K AR T R 7R A )
5 AE T B2 W AR E S 25 (b B R TR 2 BT 8Ubs
WY I A R B L BRI T, R BT A K
e NERY QTS QI Aok N TRER EANNS S LRIRS - By
AW R I &1

L3 gy AbRiE DYy B R 55 H5E 12 Wi 3
PR R RIS T I ) " 5 @ v BE R IE 43 B 8 45 4
(P EE IR 2 Wy s ) TR R B R DA
HEBHFHEFEMERZR, ABES AT ; @A
HHEH 18 & <AEIE <70 % i H EYUE IR, TGN M
B A KA A2 5 5 O AR BF 5% 3 2 K L BR 2 K2



525 B 11 1)
2019 4 6 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 11
Jun. ,2019

55— M JE IR BE A0 B L 2 W A L it TYLL2017 [ K]
006,
1.4 HeBrpre QORI £ R AR T 200 R 1E W,
TR ZU PR FR A 5 "™ o O R b A 5 A% I ME A
Werg B QB O I B R A S IR e
B @MW KO FLI B s @AW 5T 25 4 2o B %
AN RN R R
L5 Z5Whl4 567 s TG S Wrim 4 T
6 g, 2t 6 g, kfh 6 g, k06 g, BIXL6 g,)I1 9 g,
A6 g, M3 g, L9 g IKEIg, ASH6g,
MIH6 g, [N 6 g, B 9 o, HE 9 g; B EIE
PR AR B R, AP A R EA R
AW BE B 2 By, AR B 3R 2 24 0 158 G
YrE A Ak, MR TP 2 B AR E AR OF g — S AR
77 AT 1 R 20170221 K kS S KA h 25k iR
WK 30 min J5, B R 25 9 fn K 500 mL R
150 mL, PHAHBE B4 T 20 FIEI6 97 J5 4 %F
FMRAR B WS A BB 3 45 T s 2 7 3% 150 mL/¥K
2 /d, R X R 25 T A % oF R B (TR 3R
B 25 A BR A A, 2 fE ¢ H10900089 )
300 mg/ IR, 4EAE R B, (PG ¥ il il 25 A BRA A F
e H14022398) 10 mg/ ¥k ,2 k/d, Ok, & & &
SEMRH S d g2 2 A" A R B LR IA T 4 6
1.6 WEHEHE  SRA VAS 343 fF Wl g A 4l
FRE N RN U € 18 BR, VAS 43, JOA PE4>E N
N B T M I RERR i PF 2 Fe A5, 36 3 R 2%,
REIR T MR S MBS SRR R 2B A i R ARAE , B
IR HE T S SR PR 1B B REG  H R IS S A2 PR,
S RNER Bl S PR CHTE AR AL 2R E Y AT R B
BEThRE , IEH R AZ B B A2 B, W4 29 4, AR
0 43, B, R DR B 05 B B 8 . I RO e =
H (P BE R IE IS W kR o) e B ] 4 5 O 1
ST PR AE R E e L, S8 W IR R, OF B ELBR 4R =
70 BELL b W0, B R 5 BN A D B o (B K
[i) B e 5 B AR A AR AR 5 A8 280, e DR AR el 5%, 7T
A58 ABXF TAR A TG A 5200 5 JORL, I R AR TC 23
EEINE, BARE = (EAIE - BRI+ A
BENEL) / B AFIEL x 100%
1.7 R0 - 3 A I A 20 A 3 I T AR T 4 2
AT, FE TR JH G & 40 °C L, sh M 0.19% B
2 F I WOA B, B B 0. 45 mLemin " BE R RE
10 pL, (3% B0 % FH N T 3% MassLynx V4. 1 804
A7 W B B WX 55 S0 — AR b B BT A AT SR A
RRIE e 7R, B R 2.6 kV, IE BT

=

(=3

B HEFL LR 60 V., B T U IR B 100 °C, i 3% 571
IRIE 470 C LW B E 900 Loh ™', fi B A
THEFLHLE 40 VB TR 70 °C i R A
160 °C , J 52 N 550 L-h ™" 25 40 W i ik ik 18y
i W bs, EB FERNFT =4 [M+H] m/
556.278 4, A B F R F A (M - H] ™ m/z
554.267 8., JEIEEHE K H EZinfo 2.0 B {47 &
L5y 5 BT (PCA) | i 3571 38 5 #4331 43 T ( PLS-DA) |
SR FH 7% i o RS S o A 00 2 R T IR AR 22
54,382 HMDB B4l 2 478G 0 i i A K

1.8 AERWNEZ2ETENR X HEBERT A
JFT VB ThREAE L, AR R A THAL R G BRI VK
1B R S AR R R R A 1

L9 i3 R SPSS 17.0 44 xf £ 4is ik
TPAbEE, RV DA & =5 FoR, ZH N LR
FHRALIH 205 22 40 0, B0 RER L X K 50, 95 41 )
FCACIE SR B X ¢ #5536, P <0.05 2% 5% B A 54t
2 #R

2.1 PiZHEH VAS,JOA ¥4r bk SARH G R
FE# 697 J5 W5 41 VAS 34 BEAIK, JOA 343 T &
(P<0.001); 5 BAIAITJ5 b, WS4l VAS IF
Gy BEAR,JOA PF43 T (P <0.01) L& 1,

F1 WMABEFRTHE VAS,JOA TS T (2 £5)
Table 1 Changes of VAS and JOA scores in two groups before and

after treatment(x +s) as

AH B fisf ] VAS JOA

WEE 38 BT R 5.62 0. 86 7.49 1.3
BTG 1.29 +0.37"% 20.72 £3.04"%

X 30 BT R 5.69 +0.75 7.55+1.76
RITIR 3.24 +0.54" 13.66 =3.51"

T 5 A R 9T AT EE B P < 0,01 5k 82 T R LR
Y p<0.01,

2.2 PRI AR AR WS AU B
TREH (P <0.01) , WK 2,

®2 WMHABEUERREK

Table 2 Effective rates in two groups

A WA A X MERE

A5 A SBI%) (%) B %

/(% )

WEE 38 13(34.21) 16(42.11) 7(18.42) 2(5.26) 94.74"

XHHE 30 4(13.33) 12(40.00) 8(26.67) 6(20.00) 80.00

T H A A P <0.01(F 4 ),
.03 .



25 B 111
2019 4£ 6 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 11
Jun. ,2019

2.3 WAL EIR YT A I A W ek At R
TS B U TSN o = = W A AW KR A ES NG B R O
W, A RE A R IR G A e B B 22 5 (P <
0.05), LI 1,

2.4 WAHBEFERGEWIRIEW o RH
EZinfo 2. 0 #4417 PCA Ab B | 1F 85 TR (R°X =
0.923 1,0° =0.877 3) I & TRz (R°X =0.926 5,
Q* =0.872 6) F , W5 413597 Al J I %5 A A7 76 B 3%
5 (P<0.01), 3 HMEH /)T 5 B X 48
W EES, WK 2,

2.5 AR EMRUED R IC P 8 B
JE o o P13 EE X B bR o & X B 56 IE 5 X IR VR Y
Jo LA WA 4 R AR 25 W 5O A R RO, oy
BIUAFFEE IR R N ER K Bl R, H A e
BEFE(P<0.01), L% 3,4,

2.6 RRRBL L ol Bigok h BUR R R
ARFME,
3 i

W i) 5 5 H I SE o AR AR 2T, N LT
M IE SRR S AN B Ak 28 2% OHL, 51 2k
VOIS . WA TR, R TE T, 1A 0 R L [ AOH:
6, ANBRHS S5 R R T bR o . W TR
AR BFFEAESE , IR 25 03A 97 MR < JBEAIE” 7T g
3 5B % 200 S R AR 3 |, 9 L T R

A

B
LA/\-M—_—N

C
uw\_z_i

D
0 1 2 3 4 5 6 7 8

t/min
AL X IR IE 2 TR 5 B X R 67 8 T € AR AL IE 8 TR X
D. W2 B TR
E1 mARERFENLEEF&IE

Fig.1 Serum ion chromatographic basis peaks of two groups after
s SE W s W O R 2 AT SR AT treatment
70 A 70 B SN N xR
35 35 .
0 0 -
-35 35 Jr '
70 -~ -70 I
% -60 -40 20 0 20 40 60 -60 -40 -20 0 20 40 60
H
1]
8 0 ¢ o 70 D
35 35
4.
o : = 0
4 A ad
-35 -35
-70 — -70
-30 -20 -10 O 10 20 30 -30 -20 20 30
B—ERS

ALBUIRYTRET R IER TR C, D RSTRT R U TR
2 MARERFIIENEERERS S

Fig.2 Principal component analysis of serum samples before and after treatment in two groups

.94 .



525 B 11 1)
2019 4 6 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 11
Jun. ,2019

®3 RYPERVER

Table 3 Metabolic diversity information table

00540 X

HEYbRic Y J3F et/ Da ty/min fh 2t
T R 192. 145 1 4.54 CeHy0,
181 R 146. 187 2 3.83 CeH,N,0,
T R 88.065 3 4.93 C;H,0,
B E 89.091 7 5.07 C,H,NO,

x4 MABREFRTRENFIMRPERVRELR (v 5)

B ANRRE , R 5 )12 I A AT L
A F AN L I 0L SO k2 e RAREER A
Jr 2 B o b B4 - ) BT aE 3R e 3R 1M, 1A X
FUK” 2800 B MR O VR 5 9 BRI 2 B, SR €
R L7 T Z WA s e AR B 18, B 25 R A7, A
SR A — B 22 PR B TR P RE 2 i
S SR 2 T 2207 ) TRl s A R 4L 7 MY,
5 A A U HUE S SR W A T S AL

Table 4 Changes in expression of 4 metabolites after treatment in two groups(x +s) mmol-L !
251 11 % PP iR 5t R P A R BRI R
pUE 38 0. 146 +0.028" 28.936 +3.753" 0.457 £0.08" 17.558 +2. 673"
papilis 30 0.076 £0.013 6.221 £1.374 0.131 +0. 06 2.642 £0.316

Bl AT, KR LT DA oy B, Il T
S iz a1 AN g A B AN R I i 2 )
R, AL R Z8CR W 555, B3 5 YA 7 T I R 2 A
(] 5 58 HUAE o AN BIF 52 3 3 W R S 7 2000 e e B, HE 4R
ALV 25907, M S W 7036 7 T I R 2R A 1] £
S8 HIE T RO VI, 1697 5 VAS, JOA 3% 43 3 A it i
¥, R f B B ARCR W BT R o B
S iz Al A RS T 9 R R A i) 5 5 HH A AR
TR IR P , O 412 o A0 2z 2l ML AR 3 RE D, (15 i PR
I,

PR 2H 7 e gk 3R 1 42 R TR A 2 e s A
Ja B L — 7 B 2 S T A AR B B s (L
BT AR B iR AT ) AR W Rl 2 R e R
LA A FE o 18 I 4 AR 23 BT $2 CEOR F 22
JUAZ R A PR AR A5 7R 28 G PN A% 2 A g3 A AR
s T . 2y 07 Wy AL Al A2 2, ol i 2
oy bR 2 M R R AR RAR S AE AT, S5 AU
A FE WA — B, 30 BRI, 3h AL & IE
WL, Sy v e 2 BB 3R L T R T 1. AR F
FE R O o 5 AR (535 - I 3 R BOR, X I IR
W AR AT PERE 2> B RE T iR AT RE D MR
s e o BT B T Ik R B A SR R R A
BIRYI, A o 2 2L T AU A o el AR
PR HERR 1A% 2 — , 90 & AR B 25 iRy ol
B2 5 R i R AR Y O | RE RS T4 S R
PR 25 A T i S 4 ISP O ) B I e R Gl S AR
FERE PR ML 9 T HRACH 22 S R AR i 2 A

Py A TR e TR ) TR AT S — R TR A0 346 0 i 32— 366
PP I W 2 1 OB 26 0 il O AL BE 1) o 1]

Wy, TR ISF  TT 300 = R R U B 3, HLAE I v B
500 25 B BL AR O B B TR OR UL T R R S
TR A ) B 28 7 ) JELIR) N A T3 3 208 CoA R =08
T AT P 552 B R 0 R A R B R L A, TR
I, AR R A = K8 3R W I AR B R v R R Y
WAL 7 5 A IS AE S, TN R R T A R R
INTER AR W =R AR A - k- (=
FY L i R R A b T R R R, T FLRRR AR
— DR FETR T, T T ST A A X g 0% i
R B A A K I L R TR A B i A A
B BBt R AR S — R A Ak R,
L0 A AR e, o A b 7 T B P A —
PR T, O AT AR A e A R ELRA
A A 4L R A Y e s P PR T AR R S e
SR 1038 - 5 3% 166 FH B R 4 BT 5 2 %) 1 4
TR G MLVE AR 22 S, 4 R R B2 1 S T 1
WGIT R, B LG P Ry B R 2 R TN T 1R M BB
RS EITEE . UL S B P 25 I 0T, AT
BT R =R AIE PR % L) 1 0 A kA3, £ 1 B
NP I H A — R B AL LR MR

g5 1 BT A, 2 3 S T i T ) R TR R ] 4% 5%
9 LA WA IR TV T R R R, LR T
59 A R e AR BUE L BRI A

[ &% 30ik]

[ 1] B B, TR, 5. 3 D4R 5 P o 4R A ) 3 R
ARG R0 [J]. o E &I 5B 22 35,2013, 21
(11):1121-1126.

[2] ZERARGE, XBRrE, 4. MR A5 58 I AE & 2 P
RS AW B A E T [T]. 9 B e ik,

.95 .



5525 55 11 1 FEXEFFFRE Vol. 25, No. 11
2019 426 A Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2019
2016,31(2) :51-53. [J]. e = ,2017,32(6) :775-777.

[3] RFWH, MR, T¥E. DAL T H BT HHM KL [13] Michael E, Swart Z. Ulira performance liquid
W s g R[], BRBk i BE25,2012,5(12) chromatography ( UPLC) : an introduction [ J]. Sep Sci
951-955. Red ,2005,5(40) :8-14.

[4] ZFEUL A" B fp )" —xf b 24k [14]  ZR{R, G HESE BB W, 45 WOR 6 31% - H J56 I3 315 12 U 8
R RN — AR T] BT BE R, PRWH T R MLBR IR R A W [T ] 23 4k 2, 2017,
2018,32(4) :1-3. 45(11) :1648-1654.

[ 5] Brfld:, 2%, KR, 55, 5 T B g St AR 4 2 [15]  ‘RAKE. EFMREN =RMIEIARL]]. A FEH,
B Lo B o B A th 253 o g R [T ] R 2 2015,50(1) :16-19.

2016,47(19) :3522-3526. [16] Haas R, Cucchi D, Smith J, et al. Intermediates of

[ 6] Sidsl Bzt ¥, %, @ik 5 FH 8 R 7 h 251t metabolism: from bystanders to signalling molecules
WA s R R [T . 40 8 D3R 2% iz, 2016, 35 [J]. Trends Biochem Sci,2016,41(5) :460-471.
(2):172-178. [17] CHEN X, Schreiber K, Appel J, et al. The Entner-

[ 7] Everett JR. A new paradigm for known metabolite Doudoroff pathway is an overlooked glycolytic route in
identification in Metabonomics/metabolomics ; metabolite cyanobacteria and plants[ J|. Proc Natl Acad Sci USA,
identification efficiency[ J]. Comput Struct Biotechnol J, 2016,113(19) :5441-5446.

2015,13(2) :131-144. (18] XUa5, kb ¥, i 58 22, 45 &1 ) x5 SAMPS /) B 15 L

[ 81 Zedn, g BT0R, 55 MG % A A 9T T B 5 M 2 g TR A4 PR R & e A S [T ] A B 2 R
ORI S O S R T U (A %4%,2018,41(3) :9-13.

Hh [ S 6 5 ) 2 2K, 2017,23(23) 1159-165. [19] T8k, T3, NI RR Pt S AERILT]. o B i R

[9] EFBG, AR, 5. M5 2L W7 X A [a] 268 2L IR JHE4,2006,10(8) :141-143.

7] 28 2 HE A 6 I R O 200 AR 3 RE 0 B 2 e K AL [20]  BF, @im AL BEdk , 5. AR WAL E R 6 A A JA Ifi 2
[J]. 9286 75 ) 2 2% 75,2019 ,25(4) :63-69. B MR R A B R [T ]. M R 2 2p 4 R o

[10]  pARBE 22 IR RIZYT He i - W L[ ML JE st A Ji,2014,33(3) :283-287.

B T/ th WAt , 2009 :97-98. (20] B PG, BOIG 00, 4. B-Fe B 3% A AR B 1 S

(1] HEFRHEHZEMR. B ERIEZSEITRGRE[M]. Jb MLEROF 5% 3 e [J]. & & 5 Bl Ak, 2016, 32 (12):
Ht s E P B 2 L A, 2014 0214, 218-223.

(127 sl 77 U3 L6 7 W 8] 45 5 ) AE BE BILF- 47 %) JRBIF 5 [REHRE HKFEF]

- 06 -





