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[ Abstract] Objective To analyze the relationship between the levels of serum CX3C chemokine receptor 1 (CX3CR1),
CC chemokine receptor 2 (CCR2) and postherpetic neuralgia (PHN) in patients with herpes zoster (HZ). Methods From July
2020 to February 2022, 93 patients with HZ diagnosed and treated by the Department of Endocrinology and the Department of
Pain of Xingtai People's Hospital were selected as the HZ group. After treatment, they were followed up for 3 months. The pa-
tients were divided into PHN subgroups (# =32) and non-PHN subgroups (n =61) according to whether PHN occurred. At the
same time, 40 health examinees were selected as the healthy control group. The clinical data, visual analogue score (VAS) and
serum CX3CRI and CCR2 levels were compared. Pearson method was used to analyze the correlation between serum CX3CRI
and CCR2 in HZ patients. The clinical value of serum CX3CR1 and CCR2 in predicting PHN in patients with HZ was evaluated
by the receiver operating characteristic curve (ROC). Logistic regression analysis was used to analyze the independent risk
factors of PHN in HZ patients. Results The proportion of patients with age = 50 years, course of disease, fever, HZ type
bleeding type or gangrene type in PHN subgroup was higher than that in non PHN subgroup, and the proportion of patients
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treated with glucocorticoid was lower than that in non PHN subgroup [ x’(#)/P=6077/0014, 14888/ <0001, 6.129/0013, 13391/
0.001, 12560/ <0001 ]. The VAS score of PHN subgroup was higher than that of non-PHN subgroup (¢/P=6.001/ <0001). Ser-
um CX3CR1 and CCR2 levels in HZ group were higher than those in healthy control group (#/P =20.566/ <0.001, 18.263/ <
0.001). Serum CX3CR1 and CCR2 levels in PHN subgroups were higher than those in non-PHN subgroups (/P =11.624/ <0001,
13519/ <0.001). There was a positive correlation between serum CX3CR1 and CCR2 in HZ patients (#/P =0442/ <0.001). ROC
curve results showed that the area under the curve (AUC) of serum CX3CR1, CCR2 and their combined prediction of PHN in

HZ patients were 0859, 0.863 and 0908, respectively, but there was no significant difference between their combined prediction
and single prediction of AUC (Z/P =1.117/0.264, 0.974/0.330). Logistic regression analysis showed that high VAS score, high
serum CX3CRI level and high CCR2 level were independent risk factors for PHN in HZ patients [ OR©5% CI) =4301 (1540 —
12012), 5316 (2284 — 12373),7245 (2.175 —24.137)] .Conclusion  The serum CX3CRI1 and CCR2 in HZ patients were abnormally

elevated, and had a certain predictive effect on the occurrence of PHN in patients.
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Tab.1 Comparison of clinical data between non PHN subgroups
and PHN subgroups
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Tab.2 Comparison of serum CX3CR1 and CCR2 levels between
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Tab.4 ROC curve analysis of serum CX3CR1 and CCR2 to pre-
dict the clinical value of PHN in HZ patients
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29 AUC ;
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i H 95% CI
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Fig. 1 ROC curve of serum CX3CR1 and CCR2 predicting PHN

in HZ patients
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3 1% i

VZV BA Vg 2 F b, al v IR e A, Y
BLARSZ B S SR 5 5 B 25 OB B0G , M JE e 1 l
HZ Bz ™ o i PR b 32 38 3¢ B o B4R M 41 BE K
RIT BB LPUREE B RN F, K BB 4adih
Jrese LA A N fr, (B A —3050 5 IF A g 1S 3
SEAARANAYY , 4k Jf & PHN, HAT PHN f)& wHL
il Mg ANTEAE  AHA RSN 5 JR Bl 28 S 1k S R AR
MR RGME SR A X" . IR - PHN B A 3
R R PO, B U B A A T R 2
RIIL, #R5¢ PHN [ fa B R 25, A HA T PHN 19 % 4=,
Il 5 A RO ST IZIRIR AIRTT A KR L,

AR DR - R L AZ AARHE R 7 B 28 ] SR | R MR R B
ST AR B EEE T . CX3CRI LN 732
P —01, i 1065 MR 355 AN S SE R 41 % 1 Dy
REER M, L EZ A AR A0 NK 40 T 40 1%
kPR CX3CRI EEfARE CX3C AL A T 5 5 e — 1
54, CX3CR1 7] L3 3o A 8 Hh 19 A 28 o0 —ph 28 I s 1
SRR P SR RN, HiES 5%
S I G PR R & S IR RS E S,
FRAREF A CX3CR1 KN ES TRBEAN, HY
FIHSECM G NE R F R IEM O, I & B CX3CR1 A fE
0 3 e e S I L £ e e ML R R A
AR EE R B HZ 83 17 CX3CRI /K- T

%, H HZ J5 PHN £ i35 CX3CR1 /K& F3E PHN
B, BRI CX3CR1 KT 5 HZ J5 PHN &/
K FRSEYIMG , W RESE B T CX3CRI 2 5 i i 2 vk
RV, B CX3CR1 ik b IR BE AL #E & M ¢
I, O 22 R AN R 43 WA R4 i fin 2 f 2 e
N o ATFSE L5 30 i , CX3CR1 /K OF-5 & HZ 3%
KA PHN a7 fE B R 28, UESE CX3CR1 7 HZ Fdi
] PHN Jp575 i 72 g B ZLE T, % 58 CX3CRI1 7K -
1 HZ B A 2 Pk s 1o e ™ o, e s 1 , 5 30T
JEARK, I %& PHN, # i RIS CX3CR1 /K A5 4L fig
2 PHN, A RIEFR, FLAZ 40 CX3CRI 7] g &
VAR B 28 B2 AR B KA ATRTT e SO PR PR 2 1
B2 Wi b M s 300 T8 25 A B A T 45 1 . AT
5% ROC i<y o, L CX3CR1 il HZ & %
A= PHN s fgdects , R ATE R HZ & I1BYT IR &4
PHN f AR 4 , (0 LA B A%, 25 5 S8 2,
T B G HABFE PRI A LAR R 2 Wi e R

CCR2 N —Fh 2 5 iz 4 i sh 5 ik fb R 7%
i e A ke B o R, R B 7 A
NREEE/ Y G 2B AR Z 1k, A 5 Fhfidik, 4% CC #
kA FEA (CCL)2 .CCLT .CCL8 .CCL12 .CCL13, Hir
CCL2 & CCR2 fyf B, CCl2 52 181k
W2 JNER I B ARG, (H CCL2 A W)~ Ty i 7 3
13 CCR2 454, —HAHEARH, A BeHs S g 4 g i
KBRS RN . S ses L,
AT e i ot PR A 495 K R ol 2 8 e I g o
%, ELHLHI T B8 5 20 21 CCR2 K CCL2 ik /K F-F¢
A X2 Bk B 452 BR9E4E i, CX3CRI il CCR2
3 1 0T BLA A MR A T AR T 25 i S v S N
T REBRFAIR BE-1 AHOCBR I R A VR T . ARBFSE4E
R, HZ BE MG CCR2 /K- T, H PHN f&
FMLE CCR2 /K F i F4FE PHN B3, #2783 CCR2
25 HZ W k&AL R W5 N, CCR2 JK -t ,
Wit 5 CCL2 454 B 2 4k i W N, i 51 %
PHN , 3 XTI 6 bR S35 (R RS s el . Abit 5% & 80,
Iy CCR2 7K -2 HZ Hi3g &A= PHN [l 7 fé s A
2 — ,#&/r CCR2 25 HZ J5 PHN kAL R, &
PHN (316 A W02 hn s, K6 0 G 1t 375 7K S 28 1k ik %
Jolfa RIS WLt S % . ROC 128 40 B gs 3 %, I3
CCR2 Wil HZ 3% % & PHN B A7 — & {8, & 0l
% CCR2 Al MR |- HZ 3% % 1k PHN A AERR &
Y1, # CCR2 5 CX3CRI1 BEA KM AE L4 5 AUC K
BURREE , PTG S i HZ 55 1% 1 i, M i R HZ $ )5 43
PrR (T SE S0k . A, ARBFSE M MR A4t R B



BEXMERT 24 AR 2022 4E 12 HE5 21 #5512 3] Chin J Diffic and Compl Cas, December 2022, Vol. 21, No. 12

- 1287 -

HZ .3 M3 CX3CR1 5 CCR2 £ IEAH K, R B i i
CX3CR1 5 CCR2 mJfgdt[AZ 5 PHN KAl &,

25 B FTIR, i CX3CR1,CCR2 7& HZ & h &
IR, IR R & PHN A7 —E R B e, B2
ATH B R REAS SR R SE A B 5 4598, H CX3CRI,
CCR2 255 PHN (i BARJA NI i A5 2E , 1575 )5 22
20 M 26 AR S, AT 45T PHN (9 & AL ANG YT
PRI AE BB
P2 3 AT AR 7 W JE R i vh 5%

EE Ik

A VAT B SRS R I SO E s B S B
WFERRES , ST IR K 18 SCH R 5w SR E S A, RO
FOHERR i SR B Rk R AT b D
it
S 3k

[1] Tao JC,Huang B,Luo G,et al. Trigeminal extracranial thermocoagu-
lation along with patient-controlled analgesia with esketamine for re-
fractory postherpetic neuralgia after herpes zoster ophthalmicus; A
case report[ J ]. World J Clin Cases, 2022, 10 (13 ) : 42204225.
DOI:10. 12998/ wjcc. v10. i13. 4220.

[2] Bagaphou TC,Santonastaso DP,Fusco P, et al. Repeated ultrasound-
guided interscalene brachial plexus nerve block for persistent
postherpetic neuralgia[ J]. Minerva Anestesiol 2022, 88 (5) :411-
412. DOI:10.23736/50375-9393.22. 16102-X.

[3] Lau S, Feitzinger A, Venkiteswaran G, et al. A negative-feedback
loop maintains optimal chemokine concentrations for directional cell
migration[ J]. Nature Cell Biol,2020,22 (3):266-273. DOI: 10.
1038/541556-020-04654.

[4] Kubickova L, Klusakovéa I, Dubovy P. Bilateral activation of glial
cells and cellular distribution of the chemokine CCL2 and its receptor
CCR2 in the trigeminal subnucleus caudalis of trigeminal neuropathic
pain model[ J]. Histochem Cell Biol ,2020,153(4) ;239-255. DOI;
10. 1007/s00418-020-018504.

[5] Lehmann ML, Samuels JD, Kigar SL, et al. CCR2 monocytes repair
cerebrovascular damage caused by chronic social defeat stress|[ J].
Brain Behav Immun,2022,101( 1) :346-358. DOI.10.1016/]. bbi.
2022.01.011.

[6] i BRImbhox R BRAL B 4 2 RSG5 £ IR AL IR

fayz b L ZIR[T]. AR kB¢ K, 2018, 51 (6) :403-
408. DOI:10. 3760/ cma. j. issn. 0412-4030. 2018. 06. 001.
Chinese Medical Doctor Association Dermatologist Branch Shingles
Expert Consensus Working Group. Chinese expert consensus on her-
pes zoster[ J|. Chinese Journal of Dermatology,2018,51(6) :403-
408. DOI:10.3760/cma. j. issn. 0412-4030. 2018. 06. 001.

(7] WWREZ RTINS R A, WIREE E R Em e
7P SRR v RO B2 44 445K, 2016,22(3) :161-
167. DOI1:10.3969/j. issn. 1006-9852.2016. 03. 001.

Expert group on the preparation of consensus on the diagnosis and
treatment of post-shingles neuralgia. The diagnosis and treatment of

post-shingles neuralgia is the consensus of Chinese experts[ J]. Chi-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

nese Journal of Pain Medicine, 2016,22 (3):161-167. DOI; 10.
3969/j. issn. 1006-9852.2016. 03. 001.

Harbecke R, Jensen NJ, Depledge DP, et al. Recurrent herpes zoster
in the Shingles Prevention Study: Are second episodes caused by the
same varicella-zoster virus strain[ J ]. Vaccine,2020, 38 (2) :150-
157. DOI:10. 1016/j. vaccine. 2019. 10. 038.

Kinouchi M, Igawa S, Ohtsubo S, et al. Easy-to-use prediction model
for postherpetic neuralgia [ J ]. J Dermatol, 2021, 48 (10) ; 1622-
1623.DOI:10. 1111/1346-8138. 16091.

Gross GE, Eisert L, Doerr HW , et al. S2k guidelines for the diagnosis
and treatment of herpes zoster and postherpetic neuralgial J]. J Dtsch
Dermatol Ges,2020,18(1) :55-78. DOI.10.1111/ddg. 14013.

Xin J, Wang C, Cheng X, et al. CX3C-chemokine receptor 1 modu-
lates cognitive dysfunction induced by sleep deprivation [ J]. Chin
Med J ( Engl), 2021, 135 (2): 205-215. DOI. 10. 1097/
CM9. 0000000000001769.

Faridvand Y ,Haddadi P,Nejabati HR, et al. Sulforaphane modulates
CX3CL1/CX3CRI axis and inflammation in palmitic acid-induced
cell injury in C2C12 skeletal muscle cells[ J]. Mol Biol Rep,2020,
47(10) :7971-7977. DOI:10. 1007/s11033-020-05875-9.

Otobe S, Hisamoto T, Miyagaki T, et al. CX3CRI1 deficiency attenu-
ates DNFB-induced contact hypersensitivity through skewed polariza-
tion towards M2 phenotype in macrophages[ J]. Int J] Mol Sci, 2020,
21(19) :7401. DOI:10.3390/1jms21197401.

Bt , i IE. BB CX3CLL FisZ{k CX3CRI 7E Xl 4
RO P i e (1], B2 ST AR 2 4, 2020,33 (4) < 416-
421.DOI:10. 16571/j. enki. 1008-8199.2020. 04. 015.

Yang QQ, Cui JZ. Progress of CX3CLI ( Fractalkine) and its receptor
CX3CR1 in regulating central nervous system disease[ J]. Journal of
Medical Postgraduates,2020,33 (4):416421. DOI. 10. 16571/j.
cnki. 1008-8199.2020. 04.015.

Balci N, Cekici A, Kurgan S, et al. Potential biomarkers reflecting in-
flammation in patients with Fractalkine
(CX3CL1) and its receptor (CX3CR1) [J]. J Periodontal Res,
2021,56(3) :589-596. DOI;10. 1111/jre. 12859.
SRR SR KRR S5 AN CX3C R T2 Ik 1 ik
164 PLT XF 28 B¢ 56 4R 3 ik A AR 7 J5 S48 79 18 78 1 B
FALT]. I RAG 56 24 5 ,2019,37 (11 ) :871-875. DOI: 10. 13602/].
cnki. jels. 2019. 11. 15.

Dai NN, Zhang Q, Liu JF, et al. Application of CX3C chemokine re-

severe periodontitis;

ceptor 1 expression in monocytes in combination with PLT for intras-
tent restenosis after percutaneous coronary intervention therapy[J].
Chinese Journal of Clinical Laboratory Science,2019,37(11) :871-
875. DOI:10. 13602/j. enki. jels. 2019. 11. 15.

Toy L, Huber ME, Schmidt MF, et al. Fluorescent ligands targeting
the intracellular allosteric binding site of the chemokine receptor
CCR2[J]. ACS Chem Biol,2022,17 (8):2142-2152. DOI. 10.
1021/ acschembio. 2¢00263.

Ding L,Zhou W,Zhang ], et al. Calming egress of inflammatory mon-
ocytes and related septic shock by therapeutic CCR2 silencing using
macrophage-derived extracellular vesicles[ J]. Nanoscale, 2022, 14

(13) :4935-4945. DOIL. 10. 1039/d1m06922¢.  ( T 4 1292 1)



- 1292 -

BEMET 24 AR 2022 4E 12 H 55 21 55 12 3] Chin J Diffic and Compl Cas, December 2022, Vol. 21, No. 12

of rheumatic diseases [ J]. Int J Rheum Dis, 2021,24 (9) . 1106-

(9) :1567-1575. DOI:10. 1007/500296-021-04798-3.

1111. DOI:10.1111/1756-185X. 14185. [10] Kitamura K,Shionoya H,Suzuki S, et al. Oral and intestinal bacterial

[2] Rahimizadeh P,Rezaieyazdi Z,Behzadi F et al. Nanotechnology as a substances associated with disease activities in patients with rheuma-
promising platform for rheumatoid arthritis management: Diagnosis, toid arthritis: a cross-sectional clinical study[ J]. J Immunol Res,
treatment, and treatment monitoring [ J ]. Int J Pharm, 2021, 609 2022,2022 :6839356. DOI:10. 1155/2022/6839356.

(1) :121137. DOI:10. 1016/j. ijpharm. 2021. 121137. [11] Zhang M,Mo F,Xu Z, et al. 16S rDNA sequencing analyzes differ-

[3] Zhou S,Lu H,Xiong M. Identifying immune cell infiltration and ef- ences in intestinal flora of human immunodeficiency virus ( HIV) pa-
fective diagnostic biomarkers in rheumatoid arthritis by bioinformatics tients and association with immune activation[ J]. Bioengineered,
analysis[ J]. Front Immunol ,2021,12( 1) : 726747. DOI:10. 3389/ 2022, 13 (2 ). 40854099. DOI. 10. 1080/21655979.
fimmu. 2021. 726747. 2021.2019174.

[4] Bungau SG,Behl T,Singh A, et al. Targeting probiotics in rheumatoid [12] An N,Wang C,Dou X, et al. Comparison of 16S rDNA amplicon se-
arthritis [ J ]. Nutrients, 2021, 13 (10 ) : 3376-3395. DOI. 10. quencing with the culture method for diagnosing causative pathogens
3390/nul3103376. in bacterial corneal infections[ J]. Transl Vis Sci Technol, 2022 ,11

(5] ZR2nsf ARER, ERAT, 5. AR i 3 T R A A 2 T G 1 9813 (2):29-37. DOI:10. 1167/tvst. 11.2.29.

KA R P E I e s e [T ] AR KU 24 2 i, [13] R, RAF, sk B4, 4. 28 KU OGS 48 J 3 o 8 T E 1) 40 A
2022, 26 (4 ). 262-266. DOI. 10. 3760/cma. j. cnl41217- FMHEIGRE X[]]. &R E2IERS#EF ,2021,19(4) :305-308.
20210406-00127. DOI:10. 13558/j. cnki. issnl1672-3686. 2021. 004. 006.

Niu HQ,Xu MH, Wang CH, et al. Research progress in the regulation Kang HY ,Wu JP,Zhang MJ, et al. The distribution and clinical signifi-
of diet on intestinal flora and immune function and its role in rheuma- cance of intestinal flora in the pathogenesis of rheumatoid arthritis[ J ].
toid arthritis[ J]. Chinese Journal of Rheumatology, 2022, 26(4) : Clinical Education of General Practice, 2021, 19 (4) :305-308.
262-266. DOI:10. 3760/ cma. j. cn141217-20210406-00127. DOI:10. 13558/j. cnki. issnl1672-3686. 2021. 004. 006.

[6] A EE 22 KRG 27 4 43, 2018 v [B 28 XU 63 Ri2¥T H5 [14] Li HY,Zhou DD,Gan RY ,et al. Effects and mechanisms of probiot-
mLJ]. e B2 R, 2018, 57 (4) 242251, DOI: 10. 3760/ ics, prebiotics, synbiotics, and postbiotics on metabolic diseases tar-
cma. j. issn. 0578-1426.2018. 04. 004. geting gut microbiota: a narrative review [ J ]. Nutrients, 2021, 13
Chinese Medical Association Rheumatology branch. 2018 Chinese (9) :3211-3233. DOI;10. 3390/nul3093211.
guideline for the diagnosis and treatment of rheumatoid arthritis[ J ]. [15] Snigdha S,Ha K, Tsai P,et al. Probiotics ; Potential novel therapeutics for
Chinese Journal of Internal Medicine, 2018, 57(4) :242-251. DOI; microbiota-gut-brain axis dysfunction across gender and lifespan [ J ].
10. 3760/ cma. j. issn. 0578-1426.2018. 04. 004. Pharmacol Ther,2022,231 (1) :107978. DOI; 10. 1016/j. pharm-

[7] Dong Y,Cao W, Cao J. Treatment of rheumatoid arthritis by photo- thera. 2021. 107978.
therapy ; advances and perspectives| J]. Nanoscale,2021,13 (35) ; [16]  XIZFEFF, EH, B, 25, RGBT & B 1 DKK-1, CCL21
14591-14608. DOI; 10. 1039/d1n103623h. KPS R o BEFE BRI AR SCAE AT S [T ] BUACHS 3 B~ 2 A

[8] Li H,Feng Y, Zheng X, et al. M2-type exosomes nanoparticles for 2022, 37 (3):33-36. DOI; 10. 3969/j. issn. 1671-7414. 2022.
rheumatoid arthritis therapy via macrophage re-polarization [ J]. J 03.007.

Control Release,2022,341 (1) :16-30. DOI; 10. 1016/]. jconrel. Liu SF,Zhao Y, Jia B, et al. Study on the correlation between serum
2021.11.019. DKK-1,CCI21 and humoral immune indexes in patients with rheu-

[9] Lu H,Yao Y, Yang J, et al. Microbiome-miRNA interactions in the matoid arthritis[ J ]. Journal of Modern Laboratory Medicine 2022 ,37
progress from undifferentiated arthritis to rheumatoid arthritis; evi- (3) :33-36. DOI;10. 3969/j. issn. 1671-7414.2022. 03. 007.
dence, hypotheses, and opportunities| J |. Rheumatol Int, 2021 ,41 (ks B #1.2022 -08 -05)

(B3 1287 W) mia-reperfusion injury [ J]. Journal of Practical Traditional Chinese
[19] #f&E. BibHE 7 CCL2 76 /i 40 )5 2 e i T i E R [T . Internal Medicine,2021,35(7) :1-3. DOI.10. 13729/j. issn. 1671-
o [ Il A & ARk, 2022, 27 (3) :224-226. DOI; 10. 13798/ 7813. 720201499.
j. issn. 1009-153X.2022. 03. 024. [21]  BRoK B, XIR B, SE, 5. HIV-1 g% g b 50k 20 Jf S0 4 3R 36

[20]

Cao XY. Role of chemokine CCL2 in inflammatory response after
head injury[ J]. Chinese Journal of Clinical Neurosurgery,2022,27
(3) :224-226. DOI:10. 13798/j. issn. 1009-153X. 2022. 03. 024.
SRR, 168, g S, 45 R Ao ik o, 7498 345 3 ( CIRT) SR B
HLUALH T CCR2/CCL2 FKikpym [J]. S E AR,
2021,35(7) :1-3. DOI:10. 13729/j. issn. 1671-7813. Z20201499.
Zhang SS,Pan Q,Gao Y, et al. The effect of eye acupuncture on the

expression of CCR2/CCIL2 in brain tissue of rats with cerebral ische-

CCR2 11 CX3CR1 yptFesk e[ J]. JbatlEs%, 2019,41(6) :491-
493. DOI:10. 15932/).0253-9713.2019. 06. 014.
Chen YC, Liu LF,Su B, et al. Research advances in the expression of
CCR2 and CX3CR1 in monocyte subsets in HIV-1 infection[ J]. Bei-
jing Medical Journal,2019,41 (6):491493. DOI: 10. 15932/j.
0253-9713.2019.06.014.

(ki B #9:2022 -09 - 14)



