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DB E S5UMDRASA AT U1z /S T 1 BB F &/ (S D« 24 L.
10mM O I EE#EENRT T 95°C. 30 DEIES/E S SR-MP300 (J{\F+VY v
2. K. BAX) ZHVWVCHIRE{EZITD 2. fEftIA%Z. 5% D> MmEr7 )L
J=> (BSA) (Sigma-Aldrich, St. Louis, MO, USA). Tween 20 (TBS-T)
(FHTI\A A, BE. BXR) ZHRMU b EFEHEERIBEKFTERT 30
PEA>FaR—-MUEE. FEFUZ. DULT. i1 NF200 (1:200 ; Sigma-
Aldrich). #iIba-1 (1:1000 ; EX 7 )LAFEHEEE, Kk, HA). #t CGRP
(1:800; Cell Signaling Technology, Danvers, MA, USA). #1 GFAP (1:200;
Cell Signaling Technology). &KUY IL-11(1:50;Thermo Fisher Scientific,
Waltham, MA, USA)T. 4°CT 15 B/ >FaX— hUlz. 8. X5
-« R%Z. it~ X IgG Alexa Fluor 488 (1:1000; Thermo Fisher Scientific).
Hi oY= IgG Alexa Fluor 568 (1:1000; Thermo Fisher Scientific). #ioHY
F IgG Alexa Fluor 647 (1:1000; Thermo Fisher Scientific). 30U DAPI
(1:1000; BEMZAbLZFHAZFN. fER. BA)T 1B/ >FaX— kU, DUTER
R Uz, R&IC. XS R%Z. Prolong Gold antifade mounting medium
(Thermo Fisher Scientific) ZBEWTHN—-XUYITIYDI> MU,
Bt oEAG(IE. ECLIPSENI (ZO>. BR, HA) (XYL > X Plan
Apo A x20 (BYERZID[NA]=0.75. =) =E&ELTCHELE.
HNESE UTDIT1ILY—tv bZEBULTISE, DAPI (it : 340~380
nm. Y1204 v =Z—(DM) : 400 nm. F :435~485nm, Z1>).
FITC (BhiC : 460~500 nm. DM : 510 nm. FY : 510~560 nm. =1>).
TxRed (fhig : 540~580 nm. DM : 595 nm. F&¥ : 600~660 nm. —1>).
Cy5 (ph#Z : 590~640 nm. DM : 660 nm. FE} : 662.5~737.5 nm. —1
>) ZAWEZ, 1 BIDODXFv>DIL—LYAX(E. 8 EV hOBZEET
1280x1024 EU )L TH oIz, HABURE ITILH XM 0.64um DEDZE
U, BIRILIR(E. A X—>>20Y T o705 A NIS-Elements
AR (Z3O>) ZAWTITDOTZ,
Iba-1 R4 #AE. CGRP FSIEMHAE. GFAP PRMEMRE. IL-11 BRI4EMRBDE 1 X
—ZOFEMIE. AAXA—=20Y T D777 025 s NIS-Elements AR (Z
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BMERHFRT LIS,

p<0.05 D& (CHETENICBETHDEHELR.
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IL-11 [FEANE, B6GXE : IL-11 [BEME. BeRR: IL-11 BYEYT51 N
U7#iia. (B)IL-11 [BHERNERZEAI7ELERUE. (C)IL-11 BEYF31 b
DU FHilasEX A7 LB UE n=12, X —)JL){—: 100pm. BRE: *p <
0.05, >—%(IF9ELSEM &L UTRT,

ER

AHFFE T OVX S MEFEUT, TPTD OB HAFRE AR RN HIE % |
HER - SARL ANV TOFHMEICKDFRIAT SIS 2B E U,

HZRE=oOT VU FOEHEE, BRIBIEICKDBRINBIEREEMAEREC
B5LTHD. =007 OIEES KOREENEX, =000 U 7D F0DFE
IFTENMFHTH D 19°2), UARZEOHRFS(E, BE=oOT YU FOREEEN
RO, HEEENEBET )L TERINTVBILD(C. OVX FREEEIB
BC(E=oOT0YUT7DEOIENMNERANES LTSS EZYHTIHRE L TLY
3 2, HHSOMEEEREIC. KL OMIRTE TPTD 8513 OVX ([CKLBERE
=oO0JUT7OEMEERICRL BT,

EBHEBICHNT, BT SEHELIEZoO0 U7X cOY+1 s
BHEEND TNF-at° IL-1BA S F T RImEZTLESE. BHEEEICDRMND
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B A MHA DA M—LAZBIESRIITTENBEINTSD >, U+ hho
A M=ADERFELERIIEH LN A NOPA M THDIEEZISNTUL
3 %%, DED., SEHEULEIUTZHIRHI SHE SNBREMS 1 MO+ > hY8
MEREES| X T %0, KA TIE. OVX ([CKDEH N7 ~OY A1 ~
W TPTD 5L DIIHEIESNB T ENESHTRD Tz, TNSORRE. B
BERREEOMRREICHNT, =H/OTUFOHE5T 7 ~OYA bd
SEMHEIC K BIEIENBEES I D ulEEtZE R~ L CLV/z,

CGRP (& OVX [C L BREBBICES LTS EEZISN TS °%, CGRP
(& CGRP ZBMAZNT U TRERMZFE T D EHESNTED. CGRP MFIR
TUENRBESZRIT DT ENREEINTNDS O, {LFEE. BEEEE. Rism
BRAOSSEERIEIREDENERBETILEYICHNT, BHiAD CGRP D%
WHMENNT BT ENASHCEINTUNS 8193, OVX YIRICHELT. CGRP
BHIZATIENT 2 EVWDE{LE C HE#EZN LIS T ADIEE g EER
BETMITUTWB S ENEETHND.DRGZ1—O>(CHLVT CGRP (& p-p65.
TNF-a. IL-1BEHBIELTE D, HIRNEEING T3 L-TAMS OROKS(C X
N CGRP DENMKAIE(CHNEI SND T ENRESN TS Y, Fe, HiRE=E
HEBETILEYICH T, BHEAD CGRP BHEENTEZ 1 —O> W EE
WARES TEEALT BT ENREINTLND %), &5(C, BERAICHITZZY
O U7 05EMEALDRIME &1568(C (. CGRP Bt C ##RIHEHNES L TWD &
WSEREEH D ¥, TNSOHIRIE. CGRP ORIAFHENHRMEICEAS LT
WBaIEEZERU TS, F£ie, BHERETICHULT. DRG Tld Sox2 FiHEY
>S5+ MEREHS CGRP BHE—1 —O>OHFENEC D EVDSIRENGD %),
KRAF(CH T DFHA DEEMTTIE. OVX BHCH LT CGRP BB 1 —O > #h'E
IMEBCHB D, TPTD 5 (CL> TAERICZOENFL L TLE, TDT &,
IR EERE I EMREH KU REDRIE(CHUNTEH CGRP BFHEMHMED
BINAEES L. TPTD %5 (C XBEMEBERD KOERRAELNHEIVERD—ED
M. CGRP OFEIRIMNE|(CLBENTH I EERELTULE.

AAZZTIE. DRG [CHUWT, IL-11 OFER(E OVX (CKDET L. TPTD &5
(CKDBEDRICERUE, ILF11 (X IL-6 J7ZU—-(CEI B Y1 bHAM>TH
D, MAEERZET D, IL-11 28593 &, IS—5 D FRMEEERETIL
Y IRCHNWTHREDRNESND T EMNBESNTNS ¢, IL-11 (&, ##
BEHERY A MO EBEEN, DRGZ1—0ODERFICHERBEZ DL
HEIBNTNS %8, ARS(E, KAKEBERORBRR(ICHENT, OVX BHHEXE
DRG Tld Sham B & LR U T, IL-11 OEGCFRERIRLAR)LOEAMER (CH D .
OVX-TPTD ¥ C(3. ZORBNEEICLE IR EZREL TS 27, KNAK
(CHULT. DRG [CHIFD—IRREEMRMARAD IL-11 BEsUNEEEsHRIL
ECA. OVX [CKD IL-11 BV NEZRIFBRICHE A U. TPTD #%5(CKDZE



DA FEBDHICEE T BERZERUIE, CHNd. DRG Z1—0OICHIFS IL-
11 OFIRH OVX (CKDIETIT D EN. BARREEEBRELIEEEES KUH
EMEORIE(CEST BT ERELTULE. I2H5, DRG —a1—0O2(CH
WTCTHIRMRENICEFRB LU TS EEZX BND IL-11 ORIFBIN. CNS5DK
BEICESLTVWB T EMNEZ SN, Fe. ANAKCHULT, OVX (LD DRG
(CHITD IL-11 BB SGC HIBRITHA U, TPTD 1%5(C KD ZDiRANIEFD
B(CEE T BEEMZEER U, DRG D SGC (. BMEMREEIEREL. iR
BIRFZ I UTE DEROERZRIBEUIZED T35 ET. [EMHEBORL (CE
593 EMRESNTLND 970, Lizh>T. DRG d SGC H* OVX [CLD
MREEOTOT 71 ILEEL L. TPTD #&5(C KD ZORKXAE/ER % —SbolE
I REEEENRIZ SN, AAEDRRENS, Z2—0O>TH IL-11 OFRIRHA
BB KU SGC (CHIFD IL-11 ORIRFALGHN . BAREERBELEHERBS KU
THIRRAEDFAE. =SICIE TPTD OFEIBER(CEAS I3 ENREENT.

Ha DABRBENS., BHEBETTILEYICHWT, BRRAZIOJUTD
SEM L. BRI A T X hOY - haiEHE{b. DRG —1—O> M CGRP FHIRTTEE.
DRG [CHITB IL-11 BEDETHEC D EN. BHRBEEHRRRAEDRAE(C
5L TWBEEZ BN, £le. TPTDESICLD., BREA=IOTUTD
SEMEALINE, BHEEAT7 X ~OY A hOSEMEIIE., DRG —1—0O>® CGRP
FIRHUDEH. DRG (CHIFD IL-11 RIROID/REHENER S NIZ. CNSDFE
R(Z. FREEHEREREGDEHERRBOREKRT (C (L. —XNREMRE TH S
DRG (CHIFD CGRP BM— 1 —O> &N Ul B A TOMBRREFENES
IRICEMEBZISNIE, £le. CORBEICIIMEEY - M2 THDIL1L
D_1—O>HB KUV SGC (CHBITBDRFETHNESIT DI ENTEETNEZ. =5
(Z. TPTD (C K BEBERZNR(C(E. CGRP B 1 —O> DR OV R AELD
IR DO—ifH%ZIE> TS RIEEEN R =Nz,

EESHEDILBEXRF X F AN IEFRERIEERIR (C(L. RAR
DIEREN ST — IR, HmXAIEKRICED T T, BIBLRTIEB L CHHEZH D
FUlZ. COBEHEO LT RHOBRZRUE T . AARZEOFEEIHEIC (S,
KAFTRDZITICHIZD T SADBRIBPMEZWZIZEFT Uz, RIS
LET, Fe. KERTEFPZEL T, BELDTHEEZIAS I ULILBEXREF
ARFEFRFAFRFEOREZEARMZERZE bIIEREER(C. FEHOBEZRULET,



BHRIC, PR FEEFHEDS JOOEZIARIFEEOERICHIMLE L £
[FET,

KIAFRDERERT — I, ERICTHNDVWZIESE., #iIBBICHDIEDTHE=Z L
ZWTZ, 1BAER D 7 —Y RSt SRR FE L. SERELILSUICHP S
TIERSDOBZRUFE T, Ffo. TTERULENLBWSZSDHE L DFER T%4E
(CEDOTERAFTRNMARIZL CWNDZ EZL L. RSB DEZRLE T,

SZE R

1) Scharla S, Oertel H, Helsberg K, Kessler F, Langer F, Nickelsen T: Skeletal
pain in postmenopausal women with osteoporosis: prevalence and course
during raloxifene treatment in a prospective observational study of 6
months duration. Curr Med Res Opin, 22: 2393-2402, 2006.

2) Silverman SL, Piziak VK, Chen P, Misurski DA, Wagman RB: Relationship
of health related quality of life to prevalent and new or worsening back pain
in postmenopausal women with osteoporosis. J Rheumatol, 32: 2405-
2409, 2005.

3) Mantyh PW: The neurobiology of skeletal pain. Eur J Neurosci, 39: 508-
519, 2014.

4) Yoneda T, Hiasa M, Nagata Y, Okui T, White FA: Acidic microenvironment
and bone pain in cancer-colonized bone. Bonekey Rep, 4: 690, 2015.

5) Ryan PJ, Evans P, Gibson T, Fogelman |: Osteoporosis and chronic back
pain: a study with single-photon emission computed tomography bone
scintigraphy. J Bone Miner Res, 7: 1455-1460, 1992.

6) Ito A, Kumamoto E, Takeda M, Shibata K, Sagai H, Yoshimura M:
Mechanisms for ovariectomy-induced hyperalgesia and its relief by
calcitonin: participation of 5-HT1A-like receptor on C-afferent terminals in
substantia gelatinosa of the rat spinal cord. J Neurosci, 20: 6302-6308,
2000.

7) Ghasemlou N, Chiu IM, Julien JP, Woolf CJ: CD11b+Ly6G- myeloid cells
mediate mechanical inflammatory pain hypersensitivity. Proc Natl Acad Sci
USA, 112: E6808-6817, 2015.

8) Raoof R, Willemen H, Eijkelkamp N: Divergent roles of immune cells and
their mediators in pain. Rheumatology (Oxford), 57: 429-440, 2018.

9) Yu X, Liu H, Hamel KA, Morvan MG, Yu S, Leff J, Guan Z, Braz JM,



10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

Basbaum Al: Dorsal root ganglion macrophages contribute to both the
initiation and persistence of neuropathic pain. Nat Commun, 11: 264, 2020.
Raoof R, Martin Gil C, Lafeber F, de Visser H, Prado J, Versteeg S, Pascha
MN, Heinemans ALP, Adolfs Y, Pasterkamp J, Wood JN, Mastbergen SC,
Eijkelkamp N: Dorsal Root Ganglia Macrophages Maintain Osteoarthritis
Pain. J Neurosci, 41: 8249-8261, 2021.

Gordon S, Pliddemann A: Tissue macrophages: heterogeneity and
functions. BMC Biol, 15: 53, 2017.

Mills CD, Kincaid K, Alt JM, Heilman MJ, Hill AM: M-1/M-2 macrophages
and the Th1/Th2 paradigm. J Immunol, 164: 6166-6173, 2000.

Jablonski KA, Amici SA, Webb LM, Ruiz-Rosado Jde D, Popovich PG,
Partida-Sanchez S, Guerau-de-Arellano M: Novel Markers to Delineate
Murine M1 and M2 Macrophages. PLoS One, 10: e0145342, 2015.

Vitale |, Manic G, Coussens LM, Kroemer G, Galluzzi L: Macrophages and
Metabolism in the Tumor Microenvironment. Cell Metab, 30: 36-50, 2019.
Willemen HL, Eijkelkamp N, Garza Carbajal A, Wang H, Mack M, Zijlstra
J, Heijnen CJ, Kavelaars A: Monocytes/Macrophages control resolution of
transient inflammatory pain. J Pain, 15: 496-506, 2014.

Ji RR, Chamessian A, Zhang YQ: Pain regulation by non-neuronal cells
and inflammation. Science, 354: 572-577, 2016.

Bang S, Xie YK, Zhang ZJ, Wang Z, Xu ZZ, Ji RR: GPR37 regulates
macrophage phagocytosis and resolution of inflammatory pain. J Clin
Invest, 128: 3568-3582, 2018.

van der Vlist M, Raoof R, Willemen H, Prado J, Versteeg S, Martin Gil C,
Vos M, Lokhorst RE, Pasterkamp RJ, Kojima T, Karasuyama H, Khoury-
Hanold W, Meyaard L, Eijkelkamp N: Macrophages transfer mitochondria
to sensory neurons to resolve inflammatory pain. Neuron, 110: 613-
626.e619, 2022.

Arango Duque G, Descoteaux A: Macrophage cytokines: involvement in
immunity and infectious diseases. Front Immunol, 5: 491, 2014.

Atri C, Guerfali FZ, Laouini D: Role of Human Macrophage Polarization in
Inflammation during Infectious Diseases. Int J Mol Sci, 19, 2018.

Hackel D, Pflicke D, Neumann A, Viebahn J, Mousa S, Wischmeyer E,
Roewer N, Brack A, Rittner HL: The connection of monocytes and reactive
oxygen species in pain. PLoS One, 8: e63564, 2013.
Kallenborn-Gerhardt W, Hohmann SW, Syhr KM, Schroder K, Sisignano



23)

24)

25)

26)

27)

28)

29)

30)

31)

M, Weigert A, Lorenz JE, Lu R, Brine B, Brandes RP, Geisslinger G,
Schmidtko A: Nox2-dependent signaling between macrophages and
sensory neurons contributes to neuropathic pain hypersensitivity. Pain,
155: 2161-2170, 2014.

Steen-Louws C, Hartgring SAY, Popov-Celeketic J, Lopes AP, de Smet
MBM, Eijkelkamp N, Lafeber F, Hack CE, van Roon JAG: 1L4-10 fusion
protein: a novel immunoregulatory drug combining activities of interleukin
4 and interleukin 10. Clin Exp Immunol, 195: 1-9, 2019.

Kiguchi N, Sakaguchi H, Kadowaki Y, Saika F, Fukazawa Y, Matsuzaki S,
Kishioka S: Peripheral administration of interleukin-13 reverses
inflammatory macrophage and tactile allodynia in mice with partial sciatic
nerve ligation. J Pharmacol Sci, 133: 53-56, 2017.

Steen-Louws C, Popov-Celeketic J, Mastbergen SC, Coeleveld K, Hack
CE, Eijkelkamp N, Tryfonidou M, Spruijt S, van Roon JAG, Lafeber F: IL4-
10 fusion protein has chondroprotective, anti-inflammatory and potentially
analgesic effects in the treatment of osteoarthritis. Osteoarthritis Cartilage,
26: 1127-1135, 2018.

van Helvoort EM, Popov-Celeketic J, Eijkelkamp N, Coeleveld K,
Tryfonidou MA, Wijne CD, Hack CE, Lafeber F, Mastbergen SC: Canine
IL4-10 fusion protein provides disease modifying activity in a canine model
of OA; an exploratory study. PLoS One, 14: 0219587, 2019.

Tanaka T, Takao-Kawabata R, Takakura A, Shimazu Y, Nakatsugawa M,
Ito A, Lee JW, Kawasaki K, limura T. Teriparatide relieves ovariectomy-
induced hyperalgesia in rats, suggesting the involvement of functional
regulation in primary sensory neurons by PTH-mediated signaling. Sci
Rep, 10: 5346, 2020.

Goto T, Ilwai H, Kuramoto E, Yamanaka A: Neuropeptides and ATP
signaling in the trigeminal ganglion. Jpn Dent Sci Rev, 53: 117-124, 2017.
Pannese E, Ledda M, Cherkas PS, Huang TY, Hanani M: Satellite cell
reactions to axon injury of sensory ganglion neurons: increase in number
of gap junctions and formation of bridges connecting previously separate
perineuronal sheaths. Anat Embryol (Berl), 206: 337-347, 2003.

Scholz J, Woolf CJ: The neuropathic pain triad: neurons, immune cells and
glia. Nat Neurosci, 10: 1361-1368, 2007.

Ton BH, Chen Q, Gaina G, Tucureanu C, Georgescu A, Strungaru C,
Flonta ML, Sah D, Ristoiu V: Activation profile of dorsal root ganglia Iba-1



32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

(+) macrophages varies with the type of lesion in rats. Acta Histochem,
115: 840-850, 2013.

AbeY, Iba K, Sasaki K, Chiba H, Kanaya K, Kawamata T, Oda K, Amizuka
N, Sasaki M, Yamashita T. Inhibitory effect of bisphosphonate on
osteoclast function contributes to improved skeletal pain in ovariectomized
mice. J Bone Miner Metab, 33: 125-134, 2015.

Kakimoto S, Nagakura Y, Tamura S, Watabiki T, Shibasaki K, Tanaka S,
Mori M, Sasamata M, Okada M: Minodronic acid, a third-generation
bisphosphonate, antagonizes purinergic P2X(2/3) receptor function and
exerts an analgesic effect in pain models. Eur J Pharmacol, 589: 98-101,
2008.

Shibata K, Takeda M, Ito A, Sagai H: Ovariectomy-induced hyperalgesia
and antinociceptive effect of elcatonin, a synthetic eel calcitonin.
Pharmacol Biochem Behav, 60: 371-376, 1998.

Ito A, Takeda M, Furue H, Shibata K, Hori M, Sagai H, Sakurada T,
Yoshimura M: Administration of estrogen shortly after ovariectomy mimics
the anti-nociceptive action and change in 5-HT1A-like receptor expression
induced by calcitonin in ovariectomized rats. Bone, 35: 697-703, 2004.

Li LH, Wang ZC, Yu J, Zhang YQ: Ovariectomy results in variable changes
in nociception, mood and depression in adult female rats. PLoS One, 9:
€94312, 2014.

Forman LJ, Tingle V, Estilow S, Cater J: The response to analgesia testing
is affected by gonadal steroids in the rat. Life Sci, 45: 447-454, 1989.
Suzuki M, Millecamps M, Naso L, Ohtori S, Mori C, Stone LS: Chronic
Osteoporotic Pain in Mice: Cutaneous and Deep Musculoskeletal Pain Are
Partially Independent of Bone Resorption and Differentially Sensitive to
Pharmacological Interventions. J Osteoporos, 2017: 7582716, 2017.
Genant HK, Halse J, Briney WG, Xie L, Glass EV, Krege JH: The effects
of teriparatide on the incidence of back pain in postmenopausal women
with osteoporosis. Curr Med Res Opin, 21: 1027-1034, 2005.

Miller PD, Shergy WJ, Body JJ, Chen P, Rohe ME, Krege JH: Longterm
reduction of back pain risk in women with osteoporosis treated with
teriparatide compared with alendronate. J Rheumatol, 32: 1556-1562,
2005.

Langdahl BL, Rajzbaum G, Jakob F, Karras D, Ljunggren O, Lems WF,
Fahrleitner-Pammer A, Walsh JB, Barker C, Kutahov A, Marin F:



42)

43)

44)

45)

46)

47)

48)

49)

Reduction in fracture rate and back pain and increased quality of life in
postmenopausal women treated with teriparatide: 18-month data from the
European Forsteo Observational Study (EFOS). Calcif Tissue Int, 85: 484-
493, 2009.

Langdahl BL, Ljunggren O, Benhamou CL, Marin F, Kapetanos G, Kocjan
T, Lespessailles E, Napoli N, Nikolic T, Petto H, Moll T, Lindh E: Fracture
Rate, Quality of Life and Back Pain in Patients with Osteoporosis Treated
with Teriparatide: 24-Month Results from the Extended Forsteo
Observational Study (ExFOS). Calcif Tissue Int, 99: 259-271, 2016.
Nevitt MC, Chen P, Dore RK, Reginster JY, Kiel DP, Zanchetta JR, Glass
EV, Krege JH: Reduced risk of back pain following teriparatide treatment:
a meta-analysis. Osteoporos Int, 17: 273-280, 2006.

Nevitt MC, Chen P, Kiel DP, Reginster JY, Dore RK, Zanchetta JR, Glass
EV, Krege JH: Reduction in the risk of developing back pain persists at
least 30 months after discontinuation of teriparatide treatment: a meta-
analysis. Osteoporos Int, 17: 1630-1637, 2006.

Lyritis G, Marin F, Barker C, Pfeifer M, Farrerons J, Brixen K, del Pino J,
Keen R, Nickelsen TN: Back pain during different sequential treatment
regimens of teriparatide: results from EUROFORS. Curr Med Res Opin,
26: 1799-1807, 2010.

Hadji P, Zanchetta JR, Russo L, Recknor CP, Saag KG, McKiernan FE,
Silverman SL, Alam J, Burge RT, Krege JH, Lakshmanan MC, Masica DN,
Mitlak BH, Stock JL: The effect of teriparatide compared with risedronate
on reduction of back pain in postmenopausal women with osteoporotic
vertebral fractures. Osteoporos Int, 23: 2141-2150, 2012.

Tsuchie H, Miyakoshi N, Kasukawa Y, Nishi T, Abe H, Segawa T, Shimada
Y: The effect of teriparatide to alleviate pain and to prevent vertebral
collapse after fresh osteoporotic vertebral fracture. J Bone Miner Metab,
34: 86-91, 2016.

Jakob F, Oertel H, Langdahl B, Ljunggren O, Barrett A, Karras D, Walsh
JB, Fahrleitner-Pammer A, Rajzbaum G, Barker C, Lems WF, Marin F:
Effects of teriparatide in postmenopausal women with osteoporosis pre-
treated with bisphosphonates: 36-month results from the European
Forsteo Observational Study. Eur J Endocrinol, 166: 87-97, 2012.

Tsuda M, Beggs S, Salter MW, Inoue K: Microglia and intractable chronic
pain. Glia, 61: 55-61, 2013.



50)

51)

52)

53)

54)

55)

56)

57)

58)

59)

60)

Ji RR, Xu ZZ, Gao YJ: Emerging targets in neuroinflammation-driven
chronic pain. Nat Rev Drug Discov, 13: 533-548, 2014.

Inoue K, Tsuda M: Microglia in neuropathic pain: cellular and molecular
mechanisms and therapeutic potential. Nat Rev Neurosci, 19: 138-152,
2018.

Masuda T, lwamoto S, Yoshinaga R, Tozaki-Saitoh H, Nishiyama A, Mak
TW, Tamura T, Tsuda M, Inoue K: Transcription factor IRF5 drives
P2X4R+-reactive microglia gating neuropathic pain. Nat Commun, 5: 3771,
2014.

Grace PM, Hutchinson MR, Maier SF, Watkins LR: Pathological pain and
the neuroimmune interface. Nat Rev Immunol, 14: 217-231, 2014.
Bruttger J, Karram K, Woértge S, Regen T, Marini F, Hoppmann N, Klein M,
Blank T, Yona S, Wolf Y, Mack M, Pinteaux E, Muller W, Zipp F, Binder H,
Bopp T, Prinz M, Jung S, Waisman A: Genetic Cell Ablation Reveals
Clusters of Local Self-Renewing Microglia in the Mammalian Central
Nervous System. Immunity, 43: 92-106, 2015.

Konishi H, Okamoto T, Hara Y, Komine O, Tamada H, Maeda M, Osako F,
Kobayashi M, Nishiyama A, Kataoka Y, Takai T, Udagawa N, Jung S, Ozato
K, Tamura T, Tsuda M, Yamanaka K, Ogi T, Sato K, Kiyama H: Astrocytic
phagocytosis is a compensatory mechanism for microglial dysfunction.
Embo j, 39: €104464, 2020.

Donnelly CR, Andriessen AS, Chen G, Wang K, Jiang C, Maixner W, Ji
RR: Central Nervous System Targets: Glial Cell Mechanisms in Chronic
Pain. Neurotherapeutics, 17: 846-860, 2020.

Orita S, Ohtori S, Koshi T, Yamashita M, Yamauchi K, Inoue G, Suzuki M,
Eguchi Y, Kamoda H, Arai G, Ishikawa T, Miyagi M, Ochiai N, Kishida S,
Takaso M, Aoki Y, Toyone T, Takahashi K: The effects of risedronate and
exercise on osteoporotic lumbar rat vertebrae and their sensory
innervation. Spine (Phila Pa 1976), 35: 1974-1982, 2010.

Sarajari S, Oblinger MM: Estrogen effects on pain sensitivity and
neuropeptide expression in rat sensory neurons. Exp Neurol, 224: 163-
169, 2010.

Zheng XF, Li B, Zhang YH, Yang YH, Meng XY, Jiang SD, Jiang LS:
Blockade of substance P receptor attenuates osteoporotic pain, but not
bone loss, in ovariectomized mice. Menopause, 20: 1074-1083, 2013.
Sun RQ, Tu YJ, Lawand NB, Yan JY, Lin Q, Willis WD: Calcitonin gene-



61)

62)

63)

64)

65)

66)

67)

68)

related peptide receptor activation produces PKA- and PKC-dependent
mechanical hyperalgesia and central sensitization. J Neurophysiol, 92:
2859-2866, 2004.

Xu T, Li D, Zhou X, Ouyang HD, Zhou LJ, Zhou H, Zhang HM, Wei XH, Liu
G, Liu XG: Oral Application of Magnesium-L-Threonate Attenuates
Vincristine-induced Allodynia and Hyperalgesia by Normalization of Tumor
Necrosis Factor-a/Nuclear Factor-kB Signaling. Anesthesiology, 126:
1151-1168, 2017.

Hou S, Duale H, Rabchevsky AG: Intraspinal sprouting of unmyelinated
pelvic afferents after complete spinal cord injury is correlated with
autonomic dysreflexia induced by visceral pain. Neuroscience, 159: 369-
379, 2009.

Zhou LJ, Peng J, Xu YN, Zeng WJ, Zhang J, Wei X, Mai CL, Lin ZJ, Liu Y,
Murugan M, Eyo UB, Umpierre AD, Xin WJ, Chen T, Li M, Wang H,
Richardson JR, Tan Z, Liu XG, Wu LJ: Microglia Are Indispensable for
Synaptic Plasticity in the Spinal Dorsal Horn and Chronic Pain. Cell Rep,
27: 3844-3859.e3846, 2019.

Zhang J, Mai CL, Xiong Y, Lin ZJ, Jie YT, Mai JZ, Liu C, Xie MX, Zhou X,
Liu XG: The Causal Role of Magnesium Deficiency in the
Neuroinflammation, Pain Hypersensitivity and Memory/Emotional Deficits
in Ovariectomized and Aged Female Mice. J Inflamm Res, 14: 6633-6656,
2021.

Léken LS, Braz JM, Etlin A, Sadeghi M, Bernstein M, Jewell M, Steyert M,
Kuhn J, Hamel K, Llewellyn-Smith |J, Basbaum A: Contribution of dorsal
horn CGRP-expressing interneurons to mechanical sensitivity. Elife, 10,
2021.

Zhang L, Xie R, Yang J, Zhao Y, Qi C, Bian G, Wang M, Shan J, Wang C,
Wang D, Luo C, Wang Y, Wu S: Chronic pain induces nociceptive
neurogenesis in dorsal root ganglia from Sox2-positive satellite cells. Glia,
67: 1062-1075, 2019.

Walmsley M, Butler DM, Marinova-Mutafchieva L, Feldmann M: An anti-
inflammatory role for interleukin-11 in established murine collagen-induced
arthritis. Immunology, 95: 31-37, 1998.

Thier M, Hall M, Heath JK, Pennica D, Weis J: Trophic effects of
cardiotrophin-1 and interleukin-11 on rat dorsal root ganglion neurons in
vitro. Brain Res Mol Brain Res, 64: 80-84, 1999.



69)

70)

Gosselin RD, Suter MR, Ji RR, Decosterd I: Glial cells and chronic pain.
Neuroscientist, 16: 519-531, 2010.
Ji RR, Berta T, Nedergaard M: Glia and pain: is chronic pain a gliopathy?
Pain, 154 Suppl 1: S10-s28, 2013.



