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Abstract: Elevated levels of hypochlorous acid (HOCI) may be one of the hallmarks of chronic inflammatory joint dis-
ease. Therefore, the development of effective methods for rapid and accurate detection or monitoring of HOCI is important
for further understanding the role of HOCI in rheumatoid arthritis (RA). Herein, a near-infrared (NIR) fluorescent probe
(HN) for the detection and monitoring of HOCI was reported. In the presence of HOCI, the phenolic hydroxyl group of
HN is oxidized to produce quinone compounds, resulting in quenching of its NIR fluorescence. Probe HN has several ad-
vantages such as long emission wavelength (A,,=660 nm) , large Stokes shift (200 nm) , high selectivity and sensitivity
(LOD is 54. 8 nmol/L) , and wide pH applicability range (4.5-10.5). The “naked-eye” detection of HOCI in real water
samples has been realized using the probe HN-based test strip. In addition, the probe has been successfully used for fluo-
rescence imaging of exogenous and endogenous HOCI in living zebrafish and mice. Most importantly, the probe HN has
shown remarkable effectiveness in monitoring HOCl-mediated responses to RA therapy. Thus, HN provides a novel ap-

proach to further understand the role of HOCI in RA and evaluate the efficacy of drug therapy for RA.
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Fig.1 (a) Response mechanism of probe HN to HOCI. (b) Monitoring of HOCl in RA model using HN
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Fig.2 (a) UV-Vis spectra of HN (10 pmol/L) upon the addition of HOCI (0-1 mmol/L) (Inset: Curve of abhsorbance ratio
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Fig.3 (a) Fluorescence spectra of HN (10 wmol/L) upon the addition of HOCI (0—1 mmol/L) (Inset: Fluorescence intensity

of HN at 660 nm as a function of HOCI concentration). (b) Fluorescence intensity of HN (5 wmol/L) as a function of

HOCI concentration. (¢) Fluorescence spectra of HN (10 pmol/L) upon the addition of different ions (1 mmol/L). (d)

Fluorescence response of HN (10 wmol/L) to HOCI in the presence of different interfering substances (1. Blank,
2.ClO7, 3. HCOy™, 4. CI7, 5.80,7, 6. OH", 7. Br', 8.5, 9.NO,", 10. HSO,”, 11. PO, 12. P,0,", 13. AcO", 14.
F°, 15. NO;, 16. H,PO,”, 17. SOy, 18. -OH, 19. H,0,, 20. ONOO™, 21. '0,, 22. Cys, 23. GSH, 24. Hey, 25.

+0,7, 26. HSO;")
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Fig.4 Colorimetric (a) and fluorescence colorimetric plots (b) of probe HN-based test strip for the detection of HOCI in real water

samples. Left four groups: drinking water, right four groups: tap water. ( I ) 0 mmol/L. ( Il ) 0.1 mmol/L. (Il ) 0.5 mmol/L.
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S E e SR B (B R % K 465 nm 3 & 5% K 660 nm)

Fig.5 Fluorescence imaging of exogenous HOCI in mice. (1) Control group. (2) Mice were injected subcutaneously in the leg

with HN (20 pmol/L,

125 wL). (3) HOCI (0.1 mmol/L,

80 wL) was injected in situ. Images were recorded at (3)

1 min, (4) 3 min, (5) 6 min and (6) 9 min. Histogram: Average fluorescence intensity of injected area (excitation

wavelength: 465 nm; emission wavelength: 660 nm)
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Fig.6  Fluorescence imaging of endogenous HOCI in mice. (1) Control group (untreated mice). (2) mice were injected subcuta-
neously with LPS (5 wg/mL, 80 wL) in the left leg for 5 h, and then HN (20 wmol/L, 125 wL) was injected in situ. Im-
ages were recorded at (3) 1 min, (4) 3 min, (5) 6 min, (6) 9 min and (7) 12 min. Histogram: Average fluorescence
intensity at the injection site. The right leg was injected only with HN (20 wmol/L,
wavelength: 465 nm, emission wavelength: 660 nm)
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(a) Monitoring of HOCI-mediated RA model by probe HN. (1) Control group (untreated blank mice), (2) A-carrageen-
an (2 wg/mL, 80 wL) was injected into the joints of mice for 4 h, and (3) HN (20 wmol/L, 125 pnL) was injected into
the same location. Only HN (20 wmol/L, 125 pL) was injected at the joint of the right leg as a control group. Histogram :
Average fluorescence intensity of the injected area. (b) Monitoring of probe HN on the treatment of HOCl-induced arthri-
tis model in mice. (1) Control group (untreated mice), (2) A-carrageenan (2 pg/mL,80 wl.) was injected into the right
and left joints of mice for 4 h, (3) MTX (20 pgin 20 pL PBS) was injected into the joints of the left leg for 6 h, and (4)
HN (20 wmol/L, 125 pL) was injected into the right and left joints of mice. Histogram: Average fluorescence intensity

of the injected area (excitation wavelength: 465 nm; emission wavelength: 660 nm)
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