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Effect of Bugan Jianyao Formula on Serum Metabolomics in

Rats with Lumbar Intervertebral Disc Herniation

YIN Chendong' QIU Xiangzhong®®

!'Hunan College of Traditional Chinese Medicine, Zhuzhou 412012, Hunan China;

? Affiliated Hospital of Hunan Academy of Traditional Chinese Medicine, Changsha 410006, China.

Abstract Objective: To investigate the effect of bugan jianyao decoction on serum metabolomics of rats with lumbar disc
herniation. Methods: 60 rats were randomly divided into normal group (12 rats) ,sham operation group (12 rats) and mod-
el group (36 rats). In the model group,36 rats were treated with lumbar disc herniation model (L;,;) by autologous caudal
intervertebral disc transplantation. In the sham operation group,only L; nerve root was exposed, and autologous caudal
intervertebral disc transplantation was not given. After the establishment of the model, the neurological function score and
the behavioral changes were observed. After the establishment of the model, the model group was divided into model

group,medium dose group and high dose group, with 12 rats in each group,and the intervention of traditional Chinese

medicine was carried out. The medium and high dose groups

HEWH HEPELEHR“LEALTERGLZIMP L were given the medium and high dose decoction of bugan
R TAE =@ H”(E P EZS A# k(2016142 5) jianyao decoction by gavage, and the normal group. model

91 g 4 W 5% A= BRI Er I H (CX20200776) group and sham operation group were given the same dose of
WirE b = 200 A L R E R R R T R 3 H normal saline by gavage. At the 1st,2nd and 3rd week after
(XY2022.002) intervention, the serum of rat abdominal aorta was collected
VMR P 2 AR LR GHIEE BRI, 412012) for metabonomic analysis,and the specimens of caudal inter-
2 e 48 I 25T 9T B M IE B vertebral disc embedded in L; nerve root were recovered.
ASEEEH E-mail: 18974991366 @189. cn After hematoxylin-eosin (HE) staining, the specimens were

observed under optical microscope for histomorphology.
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Results: The lumbar intervertebral disc herniation model was successfully created by the rat autologous coccygeal interver-

tebral disc transplantation method. A variety of metabolic differences were screened in the serum, and the screened

glutamic acid and lactic acid were analyzed. It was found that the serum glutamic acid and lactic acid changed dynamically

in the rat model of lumbar disc herniation. After modeling, the lumbar intervertebral disc tissue of rats showed different

degrees of morphological changes under the microscope at 1st, 2nd and 3rd week after the drug intervention. It was

observed that the herniated tissue of the lumbar intervertebral disc of the rat was improved compared with before. Conclu-

sion; Bugan Jianyao decoction has an intervention effect on lumbar intervertebral disc herniation through the effect of

glutamic acid and lactic acid in serum of rats,which may be one of the mechanisms of bugan jianyao decoction on the treat-

ment of lumbar intervertebral disc herniation.

Keywords :

B ME 8] 9% 28 B fE ( Lumbar Disc Herniation,
LDH) JE A 55 3 2 A8 2 M ] £ 30 28R 61 @A 1y
AT PE AR L LR B L S AL R R Ak s TR
JE B G A A S I R R R 295 9 A ]
S R AR AHIR T P VE TP AT 1 1F— 20 B BT L 2 A
R ARSI R IR I T R 4 AR A 44 D
B & AN T B I R 28 56 5 i 3 I R F 9% kB
SHL X A ) 45 VR O A e 1 e A ks L X
e ) 485 38 72 1 48 493 A e i 8 AR A

RO 27 2 AT AR O3 B AR 10 5 1 A
BT AR 8T 2 Bk o AR DG SC R i 0 M A (1) A 5 M O 455 780 sl
HE 18] 45 28 HHRE B A0 A0 5 4 22 i 95 P R BRI S R AR
R FLRR KT B AR T AR AR S0 P00 5% A0 T
it J122 75 X JREAFE T 48 2 1 O BRU A i 355 Q38 4 2% 52 i
1 #RfFEE
1.1 SEEmshy)

3~4 AN ST W H A RE SD KR 60 H o, Mk, 1k
HOh 180~220 g, th I 44 v B 25 F 5 Be sh ) S5 B =
R0 Sh# 4 v HIES S SCXK (1 2019-0004
1.2 SER 24y

AN I Ty 2B 209 15 g, )11 12 g, FIAY30 g,
ML EE 25 g A 10 g, kAP 15 g FEHA R 10 g, BRI
5.4 3 g, H& 5 g TRt #MIF M, 38 45 1k .
AN 5 10 FnoKk 5 L, JA& 2 K, K60 min, &
JFRUBFRE 24 h 50 R B WOk 40 2 25 Wk 2 4y
B 2,08 g/mL (R [F] T N AE5050) ) Al 4. 16 g/mlL
(FEFE KB .
1.3 Jr# M sb s

WG SR SD KR 60 H, ¥ IR B 1T 40 5
Z BN 7 R LK 60 HOR BB AL 4> o0 1E % 41 12
H B FARA 12 AfERi4 36 H. @& 36 R
SR T B 2 HEME 5] 23 B LV A4 TEEAE 1) 48 2 o S A 7Y
(L) S ATAL 3, 385 B D) J5 4 1 B2 43 S B AL 4
rp R 2R R R A (R 12 D) IR T gy T

A T1] 48 58 3 0 K BBl M A A0 i 45 2 BRI AR A

Bugan Jianyao decoction; rat model of lumbar intervertebral disc herniation; metabolomics

Fo R VIO B 2 A 2 MEAE 1) 8, 8 1 F &4l
R BT L MR Ab . B T AR 4 A T R A )
O HESES . EWHAANBUEMAR., RFERRAT
BTy LHERZR 8X10°U/ (kg « & LHE, iELE 3 d, P
KR FUE . KB G 1) 35 2% 18 IR R B, AR 5 %%
HAT R 2EAE 0L 3 d 5 o bl 28 D) 58 VF 43 4 Wiy 5 700 52
il B2 5 A 2 D RE VT o A 2 2 B R O 6 A
e
1.4 H¥:
1.4.1 2518 2 BORE Y 54800 & I 8 &
B R R B 200 g (R EE B OAMFEEIE D71 mL
Chsf a2 35 A2 25 2. 08 g i i) B2 3% AR 2454, 16 @)
EH A BT ARG BRI A B K (NS JEH,
1 mL/200 g, 1 ¥/d, w70 & 4 b T 8 7 98 1S
1 mL/200 g.1 ¥/ d. i) d 20 « A0 I B s 79
MAEH .1 mL/200 g,1 % /d,
1.4.2 FEAREMBUEIE KRBTSR RS
FIOF IR A7 I8 32 s koo B, , ke s 7E 4 ‘C R &2
3 000 r/min &L, B 135 W HCE T — 80 C Uk AR &
G — A7 A A 2B, Bk R

1) IV A i FHUAE B OS85 WBUE 4 BT R
BEARYZH | o 550 £ 2 e AR o 2H IV 4% 200w, 43 5 3
& ELUTEE .13 000 r/min E L 15 min, 4 ‘CFHL
oV mAERE T AR AE

PRI ol [ R I QK € 3 i 2L [ S P A
0.3 mL/min, #EFE BEIR EE Ry 4 °C L AR IR 40 C, A5
A Acquity UPLC BEH Amide column (100 mm X
2.1mm, 1. 7 ym), A F H,O (& 25 mmol/L
NH,OAc+25 mmol/L NH,OH), B & Acetonitrile,
RN 2 pL, W3R 1(B AP a i shHH t D . JE#%
PESF F A S5 i  0. 3 mL/min, #FFE £ IR N
4 °C L HEEN 40 C, i~ Waters HSS T, column
(100 mm X 2. 1 mm, 1. 7 ym), A & H,O0. 1% H
%) ,B A Acetonitrile, #EA£ &K 2 pL, W3R 2,

YR 25 SR o SR 2 e 24 Ak T2 MR A5 /S 0 R A



o e R AL 2 AR 2023 4F 9 4 31 454 9 )

U IEH AL R T AR LI R By R AEAE 1] 2 77 95 AR -

B (HE) Y (0,
x1 WMESTFRESESE

i 8] / min B/%
1.0 95
14.0 65
16.0 10
18.0 40
18.1 95
23.0 9

®2 FEMMESTFREBESH

5 6] / min B/ %
0.01 1
1. 50 1
13.00 99
16. 50 99
16. 60 1
20. 00 51k

1.5 WEFEIR

151 W — AT 2 mes LA KBRS 56 0 i) 1)

— AT R AR A ARSF S G R R I '

BRERAR I 25 A S R B ] Ry s B T 4R it 0

1.5.2 Mgl KRR B AR T4 2 M

Siegal i #E MM LD REPE ML 0 R 6 G, WL 3,
£3 MAYPEETESE

JEUA B ¥ 2 Agilent Mass Hunter Workstation
(Qualitative Analysis B. 06. 00) % {4 3 17 5038 5% e,
P2 EUE A R AR XCMS B4 4 9 17 0
TR0 R 53 25 A0 3L d5 245 3 — SO B I (8] 5 A L
WA 58 1) = 24 A0 A P L O SR A T 80 D6 KLU 25 B
RAR . A5 45 2] 9 Zods 5 A SIMCA-P11. 5 (Umet-
rics) A FRER A, Xk £ 4l 4 HE AT BOHE 9 AR BE AL A b e 1
RE R SR 0 W B 1Y 32 B3 43 At (PCAD R A W B 1Y D
e /IN 3 H 51 43 B O s (PLS-DAD X 54l #E 47 43 #r
JEE AR EEIE > 1.5 AR, I T Ky 22
I3 A B R B e o A SRS A AR S . A2
i i3 W 1) S 5 FARA % A 19 20 A s AR T A AR AR R
Yy A1 XF o F i, 72 KEGG Chttp://kegg. com) Fl
HMDB(Chttp://www. hmdb. ca) 45 FE4T i ii% 15 &, UG
B X T TE I AR W) bs 7S W AT 00 20 U . IR R R A
3B bR S A Metpa B4 4, 9547100 B 42 19 A1
BE

RS
2.1 HHKRBRATHFWESLE R
B H KRBT 2 MRS R IR 4,
R4 BARRITHAEURER

25 kS War/ o
5 EE.RBTE A £ 12
4 AR HIG KRR R B 10
3 JEIBCE I AT E R B B RO E 8
2 JE TR AT I AT R IR A 6
L JaBoEsC R R 4
0 IEW 2

T B2 I BE T 43 AR 5 2 S B R R A T
1.6 Siil2¢irik

SIS KR R ] SPSS 26. 0 %t i 8K 4F #E 1T 46 it 4y
B 3t BB DL T4 s B kR 41 AT A IE S 5
A F1J5 25 55 PRI R FH R 28 7 22 0 b - NP6 T 5%
PERS SR B AR 36 45 410 J5 X L L 45 & 128 4 i B
HEATHCRT ¢ K 30 s ANFF G R FAES BB R 5, P<<
0.05 ZRAGZIIFE L.

Pl K EAT T2
IEH A 153 R % TR
BF AL 5T B B I Sl WA VTR AL IR .

SERTE Wl MR E I 1095 N
BRI PR T AR 4 R AR AT E S
ARV PRI R B R BUT IS R
(ZE
2.2 BAHKBRLIREIT 525 1
RS 3 K, 5 IEH AU H (B T R 4L 1E 5 1
LSRG L (P>>0. 05) ; K8 4 A, i 5
AT, ZFASIT¥#E L (P<<0.05), T
JEEE 1 RIS 2 JA o ) e R T 2 T 43 2
K. 2R LHE T F¥EX(P>0.05, THGH 3 M.
L R 2 PR A AR R A PR A R AR L 22 A S
SM(P<0.05), ¥ 4] 2 ) g, 7E i AR S A 3
RETHGEH 1,2,3 P4 ERYLgit¥ 8 X
(P>0.05), )% 5,

x5 BRAKRBRMEDEIESSERGTLs.0D)

4151 WRIGH 3 K THEH 1 THE 5 2 J§ TWiE 5 3 JH
E %4 2.0040. 00 2.0020. 00 2.004-0. 00 2.0020. 00
K 8.0041. 63" 9.0041. 15" 7.501. 00" 8.5041. 00"
e F R4 3.0041, 15%% 2.0041. 002 3.0041, 15%9 2. 000,002
SRS ah o b | 7.0041, 1599 7.0041,159% 6.0041, 130" 4,001, 6307
2l A Al 7.5041. 0079 6.5041. 910 5.0042, 00799 3.5041. 91099

WA, SIEFHE .1 P<<0.05,2) P>>0. 05; 5 A4 b4 ,3) P<0.05,4)P>>0.05; 2540 2 [H] L% ,5) P=>0. 05,



10

2.3 HUAURBIERG 4 2UE 5 M
15 A 58T A 2 v A% A M 25 ) 5 B L 2T 4 3R

T T L 200 M HE B0 AT L R DL P R TR T % T 4
LA 3 2 5 A TR LR O I % 20 N i 2 L T
JEC BUHES 2L 2 1k AR M IR 1 S 2T A B R D O
il B VR 2 R O T R S 2 A BE AR MR R
IR o B 200 L 2> o 8 P 4 I 9 T ) L 2R AR R
20 AR B L 1A A T A Ak K s R TR B A 4 3R
JE2 JCHE S A1 Hh B L R BB s USSR 3 S T DL A
JEELRIR 53 AR IR T R A A
‘ L S

b B

AR

i .‘7'7;, i 3
(o) BFAR4A
E1 SHAXBRTHEE 1BH HELBER (X400

¢
() BFARA

Chinese ] Trad Med Traum &. Orthop,Sep. 2023, Vol. 31, No. 9

WL A AR 2T A R R S YR R A £ 4R R
JBE D HE 50 411 gt ™ B BT A

o R AL 1 A RBFEI R TR 2
JE AT DL 45 e e R o A A el e A N TR
D 15 B IR R R o B DA R Lt L
AR, THUSH 3 AR ISR B e AL L A
AR MBI 22 . Ak 20 M R T AT B4 L P B R 2
SN A B A /A A O o T A B DA R A 2R
[N I
2.4 ALK BT BUS I A5 4L o A

@ AR © HRA

.

2 ERXBRTFHESE 2 A HELBLER (X400
Bl . i T &

© FELl

B3 BAKRTFHEE 3 A HE L REFR(X400)

2.4.1 R YRTEE 40T B Z A
£ 5 k4 B8R S A SIMCA-P b H k47 £ 745 &
T . MRHEE 4 K9 FrR i PCAPLSDA B{RI(1
EF A2 RT3 BT ARG 4 R RS
BRI . & 4 7E PCA.PLS-DA E 52 443 FF . %
W1 4% 20 Z [ AR W) A7 7E 22 55 B W] 2 AN [R) A9 A a6
FRAE .

2.4.2 X HARZE S AT LI O
AR P R H AR A E R SRR B9 AR Tk
HEATX oy M. FRERRE T HEH 1 8 5 1E % 4%
W BRI R TFARAT & ZFAGIT¥E L (P<
0.05) s/ R AR A IEF AT E . ZF LG HE X
(P>0.05); W, 7 ik 2 A AR 40 R F L 22 S e it
RS (P<<0.05) s Al A B b R B AL TR, 22 570
Giit 2B L (P>0.05), THUGH 2 J8 R 2 55
RAATH R 2R A G L (P<<0.0D) 59 &7

o1
20 2%
-]
' @
e o
g 0 ‘
S [ jel
5 ° o
o
@ o
B 20 ol
'H-l o
o
_40
~100 50 0 50 100 150

Iﬁ%\l(slg%)

4 FTHESE 1 AHEPCAHAE
A S IER 227 LG 2 L (P>0. 05) ;& 5l &
e R R 4R R 22 5 A Uit o L (P<C0. 05),
T S 3 A AR Y 4 5 TE R 4 bR A T . 22



o e R AL 2 AR 2023 4F 9 4 31 454 9 )

-
1501 22
4
5
1001 -
g
o«
o
T 501 —
gg ap o o
| (o]
0 = o®
@
-50 L

-30 -20 -10 0 10 20 30

FRA1(42.4%)
5 FHIESE 1A PLSDA i mE
-
60 -
4
5
40
@ &
< 20
%
0 o
89,
@
=20
—40-1
-100 50 0 50
FEHA1(66%)
6 FTHE% 2 EAPCAEE
] [o1
80 °3
03
4
60- S
_ 40
S o
(.
R °
% o .
o
-20- @
-407 -
—40 -20 0 20 40
JREF1(39.0%)

B 7 FHEE 2 FE PLSDA =B

S G E L (P<<0. 05) ; BRI 8 T R 4%
X Bm A AT . 253 RS B L (P>0.05) 5
R AR N A T R B R RS E L (P>
0.05),

TR T UG A 2 R 1 R R, 22 R RS
AR L (P>>0.05) %5 3 84 1 RIS 2 JA TR,
ZRALEIF R (P<0.0D), FERIEAE 2 JHRE

11

30 .
°3
) 4
20 :
°
@ 10 s
o * e
S 0
S |
R
& N
-10- .
| 8
-20
-30 | ‘ | |
=50 0 50 100
FEHA1(43.0%)
8 FH/ESE 3 A PCAHAE
Scores Plot
6 701
2
03
3
44 5
©
D %0
5 2 °
) o °
[
X o
% o
@
2
o
-4 &
2 0 2 4
J431(23.9%)

B9 FTHELE 3 EPLSDA HARE
LRTRE, ZR A58 L (P<<0.0D) s 5 3 5
2 Tt ERA SR L (P<<0. 01 5 55 3 A
LT, Z5 A58 X (P<<0.0D, L 10,

FLRRAE TGS 1 8 5 1E % 40 L SR 4 35 0F
AT, Z R A G F R L (P<<0. 0D ; B F R4L M
hom Al EABEFHATI . ZF LRI FE X (P>
0. 05) 5 H |y ) i L BB TR 21 A1 L 25 7 B G2 X
(P=0.05); m Rl A B R s A T, 2 5 g it 2
B (P>0.05), THUGH 2 BRI 4 4 A5t
L RA G L (P<<0. 01) ;A & 4 R
RIZH BRAIG, 22 5 A Ge T2 3 L (P<C0. 01) 5 1 | i 7] it
MW EHFHTE, 2ZF A/ G L (P<<0.0D) 5 5]
o 213 ) L R 22 R G2 L (P>>0.05)
THES 3 AR AKI N 4 ATm . ZF AL
B (P<C0.01) 5 v, ) o 2 e A AR A PR AIS, 22 2
Biit2f i L (P<0.01) s i) i 4 40 E % AR IR 22 57
A G2 L (P<0. 05) 5 ¥ B 4155 1E 4L PR AR, 22
S IG5 L (P>>0. 05) 5 55 7 5 20 %5 b ) 2 21 %
K. 2258 i3 L (P>0.05),



12

2000
1800
1600
1400

B 1200

o o © o

S -l [5ih-¢il

;'3 1000
800
60
40
20

Gipc | EFA

BFARA

Chinese ] Trad Med Traum &. Orthop,Sep. 2023, Vol. 31, No. 9

A
- 2
3

;3

10 AEBRESAXREEDEREERBMEPEEARIEKE

hRI AT RUS S 2 AECSE 1 ETH S E R A S
AR L (P<C0.05) 55 3 B 1 JH MES 2 J AR

ERH G E X (P<<0.01), BRI 2 AHRE
3000

5=l

BFARA : Tkl

1S 2R AEITH%E L (P>0.05) ;5 3 KRS
2 ARG . ER A GIT2FE L (P<<0.01) ;%8 3 A B4
1R, 2R G I3 L (P>0.05), WA 11,

L
2R
3

EWA G|

11 ABRESAXREHEEDZEREERBME DR EFRAKE

2.4.3 EYIIREE E N X R B E b 22 AR
WAt A W e w4 o i . 22 S ARG ) TE KRR Y 32
EZH5 WA YR A WA A 2 8 (Methylhisti-
dine Metabolism) | % % ¥ N & B 75§ ¥ ( Glucose-
Alanine Cycle) . 2% Bt H K 1t i (Glutathione Metabo-
lism) .75 & 8 18 i ( Alanine Metabolism) | 3¢ 5 fig-K
2B R ZF 2 (Malate-Aspartate Shuttle) .72 BR A= ¥ &
¢ ( Ubiquinone Biosynthesis) . JL 2% Wy & 4= W) & W
(Catecholamine Biosynthesis) . H & B8 il 22 & 2 1 15
(Glycine and Serine Metabolism) . {8 2 g {08 ( Tryp-
tophan Metabolism) . 4 2 F 4H Bt B% 18 i ( Nicotinate
and Nicotinamide Metabolism) 4§ 10 4% 4% X i§f i i ,
W12,
3 iig

A 1] 48 5 H 0 S PRI AFE (] 45 A8 M | 2F 2 PR 222 |
12 5% H0 R Bl 30 P AR L R A 2 SR A DA
M J% T BT S R AR O 2 R B gL R IR 1
SR TR R R FEZ " P Sk, Bk
FEEARE IA) 8 8 IR R R B2 Ttk HAIRIE S
B2y Sy 22 15920095 06 14 JBEAE 1] 48 58 10 & 2B A
Lo Lo Sy M ] BEY 0 2 05 00 95 DR 4% 9 M T %

Chnigt e k& GBS AN IR N R CInp; 77 LB 3R L 95
P AE) e T g TREARE ] 5% A 2B A AL g 45
3 A e 5 P 0 A B L A0 L A Rk AR R A A
3‘&[22*23]0

Hh R 5 rp O DG B[] 48 2% HhRE X A R 4
A VR 22 00T T AR 1] 25 28 R A PR A9 i 38 S 3R T g

o (EHAFET )RR ESARE 1R
TR P 2 e oo SRRV IR & 730K 2ty A6 v O R )

i AR 55 REEAE 18] £ 5% HH E A9 R 2 0L ke mTfiy R A ) 2%
5 HYE JFLJR T v B A T IR 7 R E Y W
HOR IR 2 2 Z2 K8 A XA L FEAR I AR | A L 998 e | A
SN ANAEC AN P E R TR S LTRSS oD PRk 32
SARIREAR ML T AT ) 2 TR A P B s
B » A2 XUE R ST B A o 7 R ) A LB O A
B 5 R A L L A XU TR A . = T AR A
ol L B i » 2 265 AT B e D R . T 5 R R
Ir s AR o HNARAR 2% AR BEL 265 5% » A 38 DU

B A A O LA L JULIE | A3 58 A ] 5% L O 7 B0
JB T A HAERES o (A IR R« A R B R R
P =W I LR A 2 e — B2
KA A AR 2z 3l e T TR B 45 AR



o e R AL 2 AR 2023 4F 9 4 31 454 9 )

Glutathione Metabolism

Glycine and Serine Metabolism
Tryptophan Metabolism
Glucose-Alanine Cycle

Alanine Metabolism

Methylhistidine Metabolism
Nicotinate and Nicotinamide Metabolism
Catecholamine Biosynthesis
Ubiquinone Biosynthesis

Histidine Metabolism

Phenylalanine and Tyrosine Metabolism
Urea Cycle

Malate-Aspartate Shuttle

Arginine and Proline Metabohism
Ammonia Recycling

Beta-Alanine Metabohism

Aspartate Metabohism

Thyroid hormone synthesis
Phosphatidylcholine Biosynthesis

Bile Acid Biosynthesis

Methionine Metabohism

Spermidine and Spermine Biosynthesis
Tyrosine Metabohism

Tyrosine Metabohism

Betaine Metabohism

Glutamate Metabohism

Carnitine synthesis

Transfer of Acetyl Groups into Mitochondria
Estrone Metabohism

Cysteine Metabohism

Selenoamino Acid Metabolism
Warburg Effect

Folate Metabolism

Lysine Degradation

Citric Acid Cycle

Amino Sugar Metabohism

Galactose Metabohism

Propanoate Metabohism

Pyruvate Metabohism

Pyrimidine Metabohism
Valine,Leucine and Isoleucine Degradation
Arachidonic Acid Metabolism

Purine Metabohism

nDDDDDDUUUUDDHHHHHHHHHHHHHHHH‘III||I|||I||

13

5% 107

5x10™

L 1x10

o —

—_ =

T T
4

[
W
(=

3
£

12 KRMFEFERRHPZWINEEEDT

TR RE Y 52 BUAT £ T 3 % . DO AT A A A B
KAREY) . MW E L (R = AL JE T 06 I A
257 Uk W 0D 9 72 0 SR 52 e B S o M ) 2 A . A
T AL B 7 I TS i Y T A RE A A I S T
A b R DR A ] 2 % R RE B9 2R ST DR Y
TREABFEVINRR . I H PE AR S5C R A i
LIRS AN A2 BT I 75 R 30 TE 0k T 5 U B
TR TR 2 R B R PR A L JRRR AR AN SR

A S8 LA R B AE 1] 58 5 MY A 19 I 395 R A A DA AT
FER G A ARRAE MG A R IBBEAT X . 5 AR
e M LB 8 A G0 T i R DR % Ay 28 T
2 5 2B 5 M ) R AR B K A DA G L A
TR A A 22 3B J5T R R CHE R B IR B 8 L B i 22 AR
ST Harrington 8557 W58 4 B i 22 )
1 T JEE ) AT A R TT LAY 5 M 2 0 B A SR A E R
R M5 R AR BRI S 6 K AT R IR T A R 4
BIEW AT HR LRI A . 82 mAeh e
o2 PR AL R ELBE A IR PR HE A 23 A K T
R TR B RN ITf E Jy RT RE S o R AR i P B A
AR IK -+ Wk AR BB - HLIA I 5[] A7 28 2 1) A A
Kbk R RCE TR S 1AM 3 H G
225 AR T BUS A 2 J8 N LB PR B AR L R
w24 B Y B2 RINR T #Y ST ROF O A S

HE ) 5 e = it At M 18] 25 40 M 3 2 36 0 O 4RI i
{14 77 L5 2R i i 2l o FLIR 1 0 0 S RE AR 197 W)« A
RSN AL 5 i i e R P 1) A R R I
AP A TRD A 3R R S R v A AT LR T FL
PR WA 1 A S E A1 5 R 2 AR ] R A 4 e
37 ZH LR T A AL TR A 2 i o I TR 51 R A s B
P T A R R 2 A 0 BB L O BB I K
MRERES . B E R I FLIR AR AL vh B E W AL T i
P AR A . T2y T T AT R AR T M I 25 5% L A
RS I3 PR K v L R A AR T R A 1
JER BRI R AH 22 S RGeS 5 2 ARS8
JEI BRI AL T R 25 S A et S AR R 25 W A A
e B I, R R T BUS 3 N TR
25 5 RS 25 W) e LS B2 0 i 7 P PR B9 K CF . 7
Hh R 2 v R TR A SE L 5 3 R A LR K T T
TR, TERRIEAI L 3 B 2 R RN W)
F149 IO I 1) 1 FL B /K P B B A A S . BT — S I
[F1] PAY RS A T et 7 T ks L ) 4 s sl il /o e 1) 5%
00 i 114 TG ST iR L 2B ik AR A SV
25 LTI BN T LT A A 2 B kB
B ] 458 5 A R B A 2R I 3 45 2 R L FLIRR Y K 7
BOAE W LT P 25 1 U AT R AR A ) 8 2% A R
FRUBE RL 1fL 37 R A A R L FLIR K P o D T I D7 AT ad



14

S A 0L 7 3L R 75 {2 K U )
P B S S T R AT 8 7 3 77
HE ) 5 10 10 LA 22—

sE 3

(1]

[2]

(3]

[4]

(5]

[6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

FhAE R 2 S YR A A3 o R TR PR AR A A I M ) A 5
HIES T E RO L IR DT ] R R R
2020,26(1) :2-6.

R LEE a5 A8 P BE U TSR 5 R T N Ty
R F 5 LT ] g BE 44 7K. 2022,38(3) 1 175-179.

U U P 95 A, 25 D JFF 38 255 3 P A0 036 B M 1]
PRI 60 {91 i R WL %< [T 0. W md v 2 2% 7%, 2019, 35
(2):58-60.

DU A TRAT 0 S5 T B X A [ 2 iR A
FEUME M) 8 TNF-o }2 NF-«B EE B m )] b Ed s
B iR ,2017,25(9) :9-11.

SHAN L, LIAO F,JIN H, et al. Plasma metabonomic
profiling of lumbar disc herniation and its traditional Chi-
nese medicine subtypes in patients by using gas chroma-
tography coupled with mass spectrometry[ J]. Mol Bio-
syst,2014,10(11) :2965-2973.

B, X5 . T 3%, 26T GC-MS By LDH 45 % 4 1fi 5 A<
A AT ] 57 & PR A, 2016, 31(3) £ 307-309.
T, BRAA 46 X 5 4. 6 F GC-TOF-MS 1) 4 18 25 #f: 1]
FACH R A Hr (1], S5 & 4 24k, 2016,31(2): 181~
183.

TR R AR L A B TR R AR 2 R TR R
(7 ) 95 75 58 T T A 1] 24 € 8 S B0 R R R LT .
FE 02 TR A5, 2019, 23(23) : 3654-3659.

PRI 5 25 K L 5RK R S 55 W5 TR 97 I ME 1] 48 28 1 R
[R5 G897 Bk 2 S < i T LT AR L 2 AT (T ). T
AT FREMSE,2018,22(32) :5110-5116.

JIANG R,XU G,CHEN H,et al. Effect of scraping ther-
apy on interleukin-1 in serum of rats with lumbar disc
herniation[ ] ]. J] Tradit Chin Med,2013,33(1):109-113.
PR T SRR WU, S T () 4k 2 A O LR 7R ) A
SR BRE AS B SR L. 9 R b B 2 R 4B 2 AR, 2020, 40
(1):28-33.

RN R KT, F e, 55 LA 2R SERTARLR LY
il 4 B L) . vh B 41 20 TR 9 5, 2019, 23 (7) 2 1030~
1034.

FEYRD . T DR, R a5 4 . 5. 25 B 00 b S i 1e) Fn B 4
A TB) 1 S5 2000) i e B LT 1. v [ DR 24 B2 5 IR 9T
2004(9):1069-1072.

O L EHE, AR 5L TR OR AR R IR T S B
A A% s AR TR SR R 1 B T AR A 224 v P B R A
FHIER ARG IR AR [T, b A TR BT 5L, 2014, 18
(49) :7955-7960.

SIEGAL T.SHOHAMI E.SHAPIRA Y. et al. Indom-
ethacin and dexamethasone treatment in experimental neo-

plastic spinal cord compression: Part 2. Effect on edema

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Chinese ] Trad Med Traum &. Orthop,Sep. 2023, Vol. 31, No. 9

and prostaglandin synthesis [ J ]. Neurosurgery, 1988, 22
(2):334-339.
HIRE A IS B A A YT R I B
2% T A ] A8 5% o RE A1 PR T 8 LT ], b T o R i 5 L R
52022,30(3) :35-38.
XUH 5 . BTG €L SHA A, AR B R 4 A I M i) 28 E
W 55 B oA LI . I b B E 4 B SR AR, 2021, 29
(9):27-31.
STROMQVIST F,STROMQVIST B,JONSSON B, et al.
Surgical treatment of lumbar disc herniation in different a-
ges-evaluation of 11, 237 patients[ J]. Spine J, 2017, 17
(11):1577-1585.
JORDAN J, KONSTANTINOU K, DOWD J. Herniated
lumbar disc[ J]. BM]J Clin Evid,2009:1118.
MR BRI T G A TBEME 18] 4% 58 I RE G O i 2 AR O A
BIi2Y7 - NASS JEIIE B 2 45 B A 32 L) . 1 g B 2 B o 4
2019,25(22) :1745-1751.
DEYO R A,MIRZA S K. Herniated lumbar intervertebral
disk[J]. N Engl ] Med,2016.,374(18):1763-1772.
XN B Sk S0V TR A5 A ] 48 2 4 i Afk 7] 4% 3R A8
AR APk 7 0F o8 2F e [T, o B 2501 R 4% 75, 2019, 31
(2):388-391.
B, k. B AE ) 4 5t K s AL Y BIF o ke L) . B8
LER L2012, 18(11) :1723-1726.
MR, 5 Ibe &, =) g, 4 MEAE B) 4% 28 ) AE S Ik 48 2 BF
FELI] LT BE 2K 4R, 2019, 21(12) : 13-16.
FHEFL G 5 AR B ) £ 58 0 0 ERIR T &R T ] R
P& s PRAF 92 - 2020, 12(19) : 143-145.
W R E PR NS RAS o 7 A R B A R R
e 2T, B 24, 2015,25(4) : 52-55.
HUETTNER ] E. Glutamate receptor channels in rat
DRG neurons; activation by kainate and quisqualate and
blockade of desensitization by Con A[]]. Neuron,1990,5
(3):255-266.
ADAMS M A,ROUGHLEY P ]J. What is intervertebral
disc degeneration, and what causes it? [J]. Spine (Phila
Pa 1976),2006,31(18) :2151-2161.
HARRINGTON J F, MESSIER A A, BEREITER D, et
al. Herniated lumbar disc material as a source of free glu-
tamate available to affect pain signals through the dorsal
root ganglion[ J]. Spine (Phila Pa 1976), 2000, 25(8):
929-936.
@ T 0T BELAR S AG bR R W X HE 1] 48 1R A e A TR
PEF R 2 W g B 90 Bk SR L) . AR B 22 555 2020, 40
(13):880-888.
WAL A v A MR ) 4 58 1 RE YR S 2E AL TR
SiRYT L) ] i R e 4, 2008, 14(6) 1 761-764.
AR o X SR I R RE AR A AE 5 58 A8 25 K 2 4 3 110 I A
[ 285 5 H A 1 & A ML F 5 gk SR LT . o [ B 495, 2015, 28
(10):970-975.

(kA3 8 #7.2022-12-10)



