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Effect of ozone water acupoint injection combined with intra-articular irrigation

on pain and related factors in patients with knee osteoarthritis”
BAI Shuang' ,LIU Min' ,YANG Qian' ,ZHANG Hanru'.ZHOU Youlong*
(1. Henan University of Traditional Chinese Medicine s Zhengzhou , Henan 450046 ,China ;
2. Third Affiliated Hospital , Henan University of Traditional Chinese Medicine ,
Zhengzhou , Henan 450008 ,China )

[Abstract] Objective To explore the effect of ozone water acupoint injection combined intra-articular
irrigation on pain and related factors in the patients with knee osteoarthritis (KOA). Methods Sixty-four eld-
erly patients with KOA in the Third Affiliated Hospital of Henan University of Traditional Chinese Medicine
from June to December 2023 were selected as the study subjects and divided into the observation group and
control group by adopting the random number table method, 32 cases in each group. The control group adopt-
ed the ozone water acupoint injection,and the observation group was combined with ozone water intra-articu-
lar irrigation on the basis of the control group. The both groups were treated once a week for 4 consecutive
weeks. The Visual Analogue Scale (VAS) score,Lysholm knee function score,clinical effect and the levels of
joint fluid PGE2, IL-18 and IL.-6 before and after treatment were compared between the two groups.
Results The VAS score, Lysholm knee function score and the levels of PGE2, IL-18 and 1L.-6 levels after
treatment in the two groups were significantly improved compared with before treatment (P<C0. 05), moreo-
ver the improvement in the observation group was more significant than that in the control group (P<C0. 05).
The multiple linear regression analysis showed that the VAS score before treatment was related with the
PGE2 level (P<C0.05) and had no relation with the age and level of 11.-6 and IL-18 (P <C0. 05). The total ex-
cellence and good rate in the observation group was significantly higher than that in the control group (P <<
0.05). The no adverse reactions such as fainting during acupuncture treatment, skin infection at injection site,
symptom increase and joint discomfort appeared during the treatment process. Conclusion The ozone water

acupoint injection combined intra-articular irrigation in treating KOA has better effect, which may improve the
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pain symptom by regulating the induced pain factors and inflammatory factors levels.

[Key words] knee osteoarthritis; ozone water;joint cavity irrigation;acupoint injection; pain;inflamma-

tory factors

5 K (osteoarthritis, OA) & F 7 UL 5675 &
B PR R Al R M B L AR O R A R,
B SE S PR BB R 2T T RE S AT 36 3t O L 7 5 AR
HAT R L R R R R S AR R K S IE ARG,
HZ LA T EENRE. Ja6E, R E 60 % L R
RPEEE OA BEREN 62. 2%, Hh &3 &
WULEI AR S 2 — BB P 2T R (knee osteoar-
thritis, KOA) & & K 734 & B AR AL & oG
TR B Bh A R A o B B s, o R I T AR
ERREGIE KOA BEFAKRNEZEREK., HAr.
KOA 51 0PI & %A B A 16 it MR £ %
RS At B i i R R . A BF 5 oK . Al
Y% E2(prostaglandin E2,PGE2) . 14 ii A £ (in-
terleukin, IL)-18.IL-6 7] 8 5 KOA % & 4= % Ul M
5, S HUR B AR R R R R R
ARBIF SR VT R UK 7N I S IR IS N i g KOA &
IR B T [ 5
1 #ER5RA%E
1.1 —ff#

PEHL 2023 4F 6 —12 H il pg o Bs 25 K225 = [ g
BE RIS IA 1 64 1 Z4FE KOA B R4, MIA
BRI (DFFACHE KT RIZIT IR (2018 4/ ) W2
Widm i s ()R =60 %, PE 5 B 5 (3) W03 4400
Z (visual analogue scales, VAS) ¥£ /> =4 43, Ly-
sholm WX TN BEPE 48 <<80 4217 () AT 1 M H
KM SIRIT . HEBRBRAE . QO PR ™ S, W
SEAZ E R O T R IR TR A L R B 4R U K A
ISP (20 A 0 I I35 95 07 B 8 R 48 I Il Y 3R 4 D
g A T s (O R AT BRI N A AR AR
KA R S e G AL %5 . 2023SH-088) , JiF
HEEZEFEANGFZ . RHBLECFE R 5 80
AR AL, 41 32 B, XA 10 1, & 22
B AEWS 60~73 % 1 (65. 574, 52) % s MEHH
12 i . 4z 20 i AE % 60~74 %, F3(67. 89+ 4. 45)
B, A — BB ERER LTSI FE L (P>
0.05),

1.2 Fi&

Xif R ZH R R A IV L BH B SR L BB SR L =B
B GTHRE N 23 pg/mL RAEUK I3 mL, W
SR i i S i e SR T R LR - e A ] R VAN <
AL ST E M 1357, ARBET 1/3 ZEFH RN
TH TR JUAS TR AE U B b T v S Sk gl
HECERR A% EHMRAZER 1 mL+0.9%Nacl 7
ST mL) £ BT BRI . 24 5T R 5 il Jak L [l 4k 0ot A1)
BF B 7R 2E N ST HE K B g . BHEBOR R 23 pg/

mL B KAl L 3 4 S 56T 1 (50~ 60 mL) , i IR
TR ERE MR EE WA . RS RS, T
FEVE ST 10 mL RAUK . IRIT ARG, B ) e A (8
Y s, PALEERNRYT 1 IR HFLE 4
1.3 WEIHAF
1.3.1 R ERAIEIT

(SRH VAS P43 1Al B F IR I AT S B R 8GR
TR 2 B, B 1~ 10 43, 4 B30 g A 0 ™
(2) M 4E Lysholm B DIREIE 43X B E IR Y7 Al JA K
TR MK I Bl B A7 B R O T R e HEAT AR .
1.3.2 (¥ @mpen-FKF

BITHIE RERE XTI 2 mL WA E T
—80 CARIR . FitnA 2Pt E RS, & TE.O
HLH LA 3 000 r/min B L 20 min, 708 FiHE®RE T
—80 ‘C % 1%, % JH ELISA ¥ ] PGE2, IL-1pB. IL-6
K-
1.3.3 6k JTRGEH

IBIT A S, Lysholm B &7 DI RE 1T 43 45 & I IR
i R R O AT I R TT SO . AR G T F%
FEARFEATH K, B8 16 s A Z PR 57 38 80> 75 %5
R e R ZRE R s e, H W i sh AR Z
FRL T 97 308 $ =50~ 75 % 5 H 4 IR R T LR R 1Y
A UE G AR H 8 T 8 32 B — 2 BRI 57 % Ts £ > 25 ~
50 %6 5 2530 EOCTT FEAE AR TC W 1 w38 . H W T Bl A2
SRR, I7 S A8 B << 25% . J7 UHE B = GR T Al i
S —IRIT IR VES) IR IT ETITE 48 X100 %, S R R A
FEPL R B4 Pr o
1.3.4 ZAM¥EH

0 SRR E IR YT SRR BN BRI
1.4 %Zitsam

K SPSS25. 0 8 AT Gt 2 b . i i Bk
Ph o +s R AL LBk ¢ K58 s 11008 ) DA i 4
SE R A R X K 5E Fisher 8 )
MR, ZHEM IR A, LD P<<0.05 K
EREGRITFE L.
2 % R
2.1 Wty E VAS 34 . Lysholm B % 7 sk
o A

PAIEYT HT VAS 3F 45, Lysholm B 3¢ 15 I G 1
2 R G E L (P>>0.05) . B4LIRIT A
VAS 345, Lysholm 3¢5 U) BEPF 4 24 2 3% . WL 28 4
RO MR B W I, 25 A et R (P <<0. 05)
k1,
2.2 WML EE * P ik P PGE2,IL-1B.1L-6 &K F
2k



FTHREF 20245 10 A% 53 5% 194

PI4LIG YT /I &3 b PGE2, 1L-1B.11-6 /K F Lt
BMERTLIHE L (P>0.05), MABITE LT ]
1 PGE2 . IL-1B8.1L-6 7K VX W] i 5 i , WL 5¢ 41 45 % B
HTRBEEHE, 225 A/ 5% %E X (P<0.05, I
* 2,

23 AWM VAS#H S EMXBATH S TLAME )
5

IBIT HT VAS 4+ 5 PGE2 KFEH L (P <

0.01), H4E# IL-6  IL-1B8 /K F J 5 (P <<0. 05), i

2967

% 3,
*x1 BABTRIG VASIES K Lysholm BEX T Ih8E
ESEE (2 +s,49)

VAS -4y Lysholm 5635 SEETT5
4 on - -
VRITHT BITE VRITHT BITE
XHHEAH 32 7.214£0.99  3.68+1.18" 43.72410.23  63.56+8.79"
WELL 32 7.83+E1.04  2,434+0.76™ 40.38+9.69  72.28+6.50"

*LP<<0.01, 5IRYFHTH A P<<0. 05 S IR L # .

£2  WHBFHIE PGE2IL- 18 & IL-6 K FE L8 (x+5)

X HRZH (n=32)
it [

MELL (n=132)

I HITIE

I HITIE

339. 7944543 157. 27+23. 30

75.78+35. 69 29.01415. 34

112. 67+28. 41 52.9047. 76"

PGE2(ng/L) 322.77-+38. 65 181. 63+ 16.
IL-1p(pg/mL) 68.99+39. 09 43.15+24.
1L-6(pg/mL) 107.59+12. 88 65.19+10. 56
*P<<0.01, SIAYFRT LA . P<<0. 05 S0 IR 4H L#L,
x3 EERIAEVER 2
i [ B 8 SE ¢ P
A 0.143
A 0. 006 0.020 0.026 0.232 0.817
PGE2 0.020 0. 689 0. 004 5.076 <20. 001
IL-1B 0.002 0.049 0. 004 0. 445 0. 658
11.-6 0.003 0. 065 0.008 0. 459 0. 648

2.4 B4R RO
WA S R3] & X R AL, 22 B Gk
B X (P<<0.05), L% 4,
x4 AWK (%) ]

4 n sk R4 A 2R REX VN
XA 32 10(31.3) 13(40.6) 6(18.8)  3(9.4)  23(71.9)
WAL 32 14(43.8) 14(43.8)  4(12.5) 0 28(87.5)"

*:P<<0.05, 5% 4l th#x .

2.5 WmARRER MK

P2 R B TR YT b B v 38R B = A L S AR A
B BRI ERINE OGNS SRR RN . WERA 2
i) T HRZH 1 3] 8 B S A B R I AR 2~
3dEY AT M.
3 it e

AR KOA BB IR £ 2 3R I 018 1 ] &k, A
X T 2MEPIR , AF X T8 P Rl M A B 2L T
TIHAR T 0 ARG 5 A A T e K A R B B AN
O 7 2 7 R 0 R R AR TR R L IR
FH B BRI 5 2 o ERRIE 5 R BT R 25 RN BT 7 S LR 24
Yy TSR R BTER A B R R K AR R E A
JETH A B 597 e 1L B DR s 55 5 ik 0 5 2T 1k

Sy N B fpia o, LB 28259 5 h Btk . 78
KOA 515& 5 lm ARAE R B IR 7 A3 02 e KOA
R 2 B 52T B # R (total knee arthroplasty,
TKA) ) FEF A 0 TKA J5 e 5 2 BRIk
i i A B 40 R 3 5 0T BB A L A R AT
AU 23 0 BTN . TR MR e & 2R K
M H TR P2 R R R A2 A TP I R, AT
L 5 R R i A, b KOA i WRIR 55 0
RAEAT S L I 5 T AR 418U A R M O
T AR A K B R B IR TT AR A 9 R O TS 4 B
], P 5 2 AF KOA SB35 1Y AR T ot i A 2 U0 AR,
ARG R B AR K ST S I B i PN i vk T LA
A EAMH PGE2 IL-18.11-6 /K, Bes B om ek . AR
P M 7R AE  EIR AR IR 7 I L K 2 28 XL 2
/AR G S i X WA VAL 2 BN VARE ¥
B J2 45 7 e S M D10 25 W Th 3O R L R B4R
TH R ATEAE F A5 6 /AL R S Pk T 400 ) B 06 19 48 0E I
INE T I Lk R AR AR 58 48 B 5 38 TR B ARUK 4 i 1 AR
A % 2 R UL B A A SR T O, A O
Jeil Pl VA0 BF o B AR K AV S D R 2 4 B
SR PEAT R B AR BE KOA &% (1 3 AR AL &S &
AR5, e i i 2 B B R AR B 2R L = S X
— R B R PH B 2 AR B AR R
2R S EPIR  BOZ IR TR IR T RO IR L 2% fif
KOA S35 09 1 I ik 16 2 AR RE R, i 8 T
SRR B 2, S S i 8 Z Ak 3R 97 1 22 UAE « FT T i
A AR A 1. BABE SR R D ARG 8 T 600
NG 23 R A Z N7 R T 57 38 45 o o 7 A
FF B8 SR A 2 R B I 28 22 4 s AT gt LA 1 L % i T G
R0 R B o v Y 2 ol O I [ Nl o = N
=2 2 <. AR BRI L SR 50 R



2968

AT HA B SRS I 7R Y7 M B B3 as . 78
KOA 5, “fb s 7 o i 5 7 )3 3 TR Y
IRBE R AR G B A AR T, T A B XA R R K 1R
SRy RN N 7 N N e Bl R |
L JB2 AL 0 ) 4570 5 % e A JIL L 368 F2 38 A i i Y
B AL R R S SO B R IX AT R
JFH B K6 56T s R AT b 0k L AT DA B 5T I P9 B 3R
BERRAT A TR T B B0 A I, oA ST Tl I IR B I 4
S5 ST M e AN B RS, T T A R 2,
HERA T REIRIT AR 4. AW IR 45 R WoR AR Al
I RT 3556 5 B 21, HL7E 03 2 4F KOA B KR
K HH 2 B O PR 2K S 7 T O B

E KOA H B R AE R 72 A5 2 505+ A i
2 5 JAE RV R 2 R SR 561 R B Bl Y S0
FLARRTH IR R AL R T AR N T B b 2 ik,
A5 RS TL-6 AR b b Y 6 v 2 4% 1 s
T e R A2 MR P 0 & e L R R T AR
HEEEE S 1L-6R 45 & & 68 . T 105 08 15 % 2%
00 s U S S0Ah R otk s A B
gp130 MR X Ak . TL-1B AT 3 i 38 3% 4%
K F-kB (nuclear factor-«B, NF-«B) {5 5 i i% 5] # ¢
R R e k. BEST R YL TL-18 RE S I B
NF-«B &2 5 HA% 5 38 & 09 15 5450475, 9K (i £ b fie
R B RALTR TR RE R F Rk TH s XS R A RS
KW HEZBIE LW ZEES G5, 5 &8 Hk.
M PGE2 15 A 51# KOA 4 % 90k 2 1 19 B0 16
A T I R 5 9 i R ) B i & VR L T B R OE
N IR B A A A A 2K AL D A TL-18. 116
SR E 7= A O RIONE  HE g 50y 32 85 ok 1 i
A7 ) S I A7 R e A R G 1L AR R
JE BT RAS T K B, T R E I8 38, L R4 18
) PRI L X B 4 A T aE — A O G Y 4K
B BCCE T S LS A T AR RO I R A 2 AN W
TS S E 38, 5 S J 0 LA T SR w48 A B
P M7 A P A 5 T B AR K o 7 S BB PN P Tk
A B B AE PGE2 . 1L-6  1L-18 /K, 3 20 < 8 B 4% 9
PR~ XoF 91 21 B TR e J) L3R A 4 Uk 32 28 1 R 384

BT RAMFEENS 2t Aok HkE N
23 pg/mL BAEUKIRIT LW RENE 70 0 K 15 B AR
SEARE Y L R K G 5 A A P T A TE AR 4 i
ALY AT /SR B 3/ p38 22 BT AL AR 1 B
Sl AR VR T I A R U 55 S AE T T Al i T, &
PURBURIVE . T /NS 050 & B R4 RE A
T F o Wnt/B-catenin {5 5 18 2% 7% £k, JF 17 fp
T 9 B 35 PR B T 42 8 AR 1 (matrix metalloprotei-
nase, MMP) (] % i1k , il /> MMP-3 fll MMP-13 7K,
7] S5 BB PN 40 A R T A R A L R O R R R
it 2 R T o B RO W R S IR P W) T A
PR PR B K XA T S A e ) R 2 KA

FTHREF 2024 % 10 A% 53 55 194

JEAZ 2%, T RE B 0 i 9 {H % A O T T PR A UK
156 BB P 1 B B A O YT PN B L JE % G T AR B A
A

g5 IR L B K UL T B KA I Y ol e T vk B
AR B VAS 453 Lysholm G DI g ¥ 45 »
H T PGE2 7K, BEAK TL-1B.1L-6 4542 42 Al
FARF 0 ARAE R T 7 9 02 8% AZ 2% 19 VR L BOn i
A0 F I B4 A fie RIVRE IR o 0 — 25 A0 O 1T 41 21 25 4 P 3R
Be o G LB 1 B Uk J L R A R A TG

&% ik

[1] GENG R,LIJ,YU C,et al. Knee osteoarthri-
tis; current status and research progress in
treatment (review)[]]. Exp Ther Med,2023,26
(4).481.

(2] W, INVBE ok . 5. T E 40 % DL B AHER &
PR B T R & ] %= B RO A [T ], hAe i
5 MR 4R ,2019,12(7) :528-532.

(3] EWEx, W, bk, BB ST RIS LT SIGT7
WEFEHERELT . v 0 B2 2 2% 5, 2023, 29 (1)
50-58.

(4] EBL A TREAR BEH 51 R B 11-18 . PGE2 /K
SRR R B 5 U fige B R TR AH OGP SR LD . b
et R 2y k5, 2022,

(5] M85, £, RN 7 L A5 5 B e e w e &
AT R ) . b B2 2, 2023, 45 (5) 1 756-
760.

(6] mhAREE2 o BRI 23 KATAMRL A 20, B T R
LT (2018 AE RO [T ], P E R &, 2018,
38(12):705-715.

[7] LYSHOLM J,GILLQUIST J. Evaluation of knee
ligament surgery results with special emphasis on
use of a scoring scale[J]. Am J Sports Med, 1982,
10(3) :150-154.

[8] EL T H,JOHNSON M I, DANTAS P,et al.
Age-related changes in pain sensitivity in
healthy humans:a systematic review with me-
ta-analysis[ J ]. Eur J Pain, 2017, 21 (6): 955-
964.

(9] HF =, kls B4, 5 BHFE BT H LT RE
HETE DR L R R LT A AR,
2017,37(6) :1522-1524.

[10] # ¥ 5k, 25, W AE. B e 45 R iP Al & R 7E
R ERA TN MR SR ] P EE
SR B 2R AR . 2023,45(2) :327-333.

[11] BHARDE S,CAXARIA S,DELL’ACCIO F,et
al. Update on pain in arthritis[ J]. Curr Opin
Support Palliat Care,2021,15(2):99-107.



FTHREF 20245 10 A% 53 5% 194

[12] XEPLKe, i #E FH , AR, &5, XM R IR B X
TR M YT 8N 4R B Meta 2 #r L) ], 4 &
i R 2475, 2021 ,37(7) 1 48-53.

(137 E R, 35 B, T Al 5w, T 28 25 iy /< B8 44 3+
EFRET BEE R R Ay BT ] R ESMA
Z=#,2023,32(5) :118-120.

(147 ARIR R T R K, 55, 38T v 5 % 7K 4l Bh 7
B2 RIGIT B T R BT . i
R ESE A2, 2021,16(8) :1406-1410.

[15] AR, B R, 8 £, 5. B R B E X
NSRBI 1 2 oL sh A I R WLEE [T 1.
e 224 ,2021,36(11) :6859-6865.

[16] ARi=. s AL G S oA 2 SCLT ). h E 4
%,2019,39(2):115-121.

[17] R KA, I3 80, 5. RO I & X
AL 55 R 3R IR o A S A SR PR L A=
2520 .2021,36(7) :4273-4278.

(18] AREHE, A1) 8L, B a4 IRE QT RIKIR L
A5 E R [T 1. o [ %0 s o JR ik, 2022, 28
(6):454-459.

[197] ZHOU Y,LIU Z,LIU Z,et al. Interleukin-6:an
emerging regulator of pathological pain[]]. ]
Neuroinflammation,2016,13(1) .141.

2969

[20] BARAL P,UDIT S,CHIU I M. Pain and im-
munity: implications for host defence[]J]. Nat
Rev Immunol,2019,19(7) :433-447.

(21 XVER, &AL A0, 47 b B 1 40 M A 38-1 500 40 g
PRl IF 5 1 e [ . ol Ak W 2 fe e 2 1 e L 2020,
48(4) .86-92.

[22] SUN Q,ZHANG Y,DING Y,et al. Inhibition
of PGE2 in subchondral bone attenuates osteo-
arthritis[ J ]. Cells,2022,11(17) :2760.

[23] RUIZ-CANTERO M C, HUERTA M A, TE-
JADA M A, et al. Sigma-1 receptor agonism
exacerbates immune-driven nociception:role of
TRPV1 + nociceptors[ ] ]. Biomed Pharmaco-
ther,2023,167:115534.

[24]) REFINCHZ B 4,5 Ak E R E
Az R A 5 A O R sz [T ] o
5369 2% ,2023,12(7) :503-507.

(250 T/NZF A e, MBIA 5. RAEUKST 3 KOA
KB & Wnt/B-catenin {5 53 F§ 1Y 52 i
(1. A2 26 3. 2023,43(5) . 1167-1171.

(R H 3 :2024-02-05 &[] H 31 :2024-06-25)
i B3

(455 2964 50

[18] COISH J M, CROZIER R W E, SCHIEFFE-
LIN J S,et al. Zika virus replication in a mast
cell model is augmented by Dengue virus anti-
body-dependent enhancement and features a
selective immune mediator secretory profile
[J]. Microbiol Spectr,2022,10(4):e0177222.

[19] SHEN X R,LI Q,LI H L,et al. Antibody-de-
pendent enhancement of SARS-CoV-2 infection
of human immune cells; in vitro assessment
provides insight in COVID-19 pathogenesis
[J]. Viruses,2021,13(12) 2483,

[20] LIU Y,SOH W T,KISHIKAWA ] I,et al. An
infectivity-enhancing site on the SARS-CoV-2
spike protein targeted by antibodies[]J]. Cell,
2021,184(13):3452-3466.

[21] MU S,SONG S,HAO Y,et al. Neutralizing an-
tibodies from the rare convalescent donors elic-
ited antibody-dependent enhancement of SARS-
CoV-2 variants infection[ ] ]. Front Med (Lau-
sanne) ,2022,9:952697.

[22] W22 2R B0, 22 L1 PE A5 28 ek R 7 5 2R

FIARNEA DL Fe 32 & 12 05 5 B A 4R 8 1 34 o
RO BT [T, A AR AR W o g2 o ks
2022,42(3):161-170.

(23] XM, AR , 205 4K, 5. B T 6 BURE 2 49 3 2 o
AR BE BT A M R R 5 [T ). B BRAEY
il i . 2022,45(1) £ 23-29.

[24] ZANG J,GU C,ZHOU B, et al. Immunization
with the receptor-binding domain of SARS-
CoV-2 cross-neutralizing
SARS-CoV-2 and SARS-CoV without antibod-
y-dependent enhancement [ J ]. Cell Discov,
2020,6:61.

[25] WEBER S, MAYERLE J,IRLBECK M, et al. Se-
vere liver failure during SARS-CoV-2 infection[ ] ].
Gut,2020,69(7) :1365-1367.

(26 firleEr, 8. G T BT 78 e bR 9 25 J88 2 AH G 1T
W05 [T 1. b AR JIF A 2% 35, 2022, 30 (5) : 473~
476.

elicits antibodies

(s B 81 :2024-02-25 &[] H 111 :2024-06-18)
€13 N



