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Research progress in biosensors for adiponectin
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Abstract: Adiponectin, a cytokine associated with adipose tissue, is a recently defined
adipocytokine involved in insulin, glucose, and adipocyte metabolism. Reduced adiponectin
levels can increase the risk of developing metabolic syndrome (MS). Adiponectin is considered
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an important target for the treatment of type 2 diabetes mellitus (T2DM) and MS due to its
anti-atherosclerotic and insulin-sensitizing effects. Therefore, the accurate determination of
adiponectin concentrations in human plasma is necessary for the management of both T2DM
and MS. A variety of biosensors have been developed for the detection of biomarkers such as
adiponectin. This paper reviews the applications of electrochemical sensors, surface-enhanced
Raman scattering sensors, and microfluidic chip-based chemiluminescence sensors in the
detection of adiponectin and the recent research progress in the sensors for the detection of
adiponectin, aiming to provide a reference for the research and application of sensors for

adiponectin in the medical field.
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APN: IBEXE ; MIP: /> FENLE R E5%); SERS:

Application diagram of various sensors in adiponectin determination. APN: Adiponectin; MIP:

Molecularly imprinted polymers; SERS: Surface-enhanced Raman scatting; BSA: Bovine serum albumin.
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GCE: BifHitl; CPE: ficMiHiM; SPE: ZZMENkIFEA)

Figure 2 A schematic representation of electrochemical biosensor and its components*”. GCE: Glassy
carbon electrode; CPE: Carbon paste electrode; SPE: Screen-printed electrode.
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Figure 3 Schematic diagram of adiponectin electrochemical immunosensor construction method”’*!. A:
Three-dimensional (3D) structure of Acrp30 (a) and scheme of adsorptive transfer stripping (AdTS) technique
in connection with the carbon paste electrode (CPE) (b)*". B: Functionalized DWCNTSs and oriented
immobilization of anti-APN using metallic-complex chelating polymer Mix&Go™P*. C: Mix&Go™-
CMC-rGO/SPCE covalently immobilized anti-APNP. D: Manufacturing process of immune sensor based on
indium tin oxide!”’. E: Schematic of the immobilization processes of the GP-based immunosensor'*"’.
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0.003 3 pg/mL“". Ky T Al HAE B S I T RE S
IR TS ), 2R AR T E 5 AT
JUEE ) LG AR A, Rt [ AT 55 AR RS A 7 i 22
(relative standard deviation, RSD)Z5 SR H, Fr
$2 1 1 R E0K 2 2 SR LA I DA IO, T s 141
1.3 BEREBUFEZIRERSE

B IR 2R i ) 322 i AdipoR1 Fil
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polymers, MIPs), BI<HTiARELLIY", AT LIARGSH
BERA W Z A4, QN 11 BT MIPsP> 1 3 11 5T MIPs
VER—RNLIHGZAK, RS 5 40+ S5
SRR A AR, AT A a5 AR
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Figure 4 Schematic representation of the reaction involved in formation of biomimetic MIP sensors

formatted in polyscopoletin and polyphenol™*!
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Figure 5  Schematic diagram of adiponectin SERS immunoassay. A: Preparation of immunizing

Fe;0,@SiO0@Ag TCSMPs and schematics of the sers-based immunoassay®’’. B: AuNTs probe based
sandwich SERS immunoassay scheme for adiponectin detection!®®.
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Figure 6 Portable microfluidic chemiluminescence sensor for the detection of adiponectin. A: Schematic

diagram of the microchip cleaning procedure. B: Workflow diagram based on immunoassay'’"1.

F1 WEELEMTEREQNAERS

Table 1 Compare various sensors for adiponectin detection

Electrode/Probe Immobilization method Measurement Linear range Limit of Real sample Reference
method (pg/mL) detection
(pg/mL)
CPE electrode Collagen modification SWA - 50 - [37]
SPCE electrode HOOC-Phe-DWCNTs cv 5x10%*-1x107 1.45x10*  Serum [38]
SPCE electrode CMC-rGO EIS 5x10°-1x107 6.1x10* Serum [39]
ITO-PET electrode 3-GOPS EIS 25-2 500 20.19 Serum [40]
GP electrode K,Cr,0; and HNO; EIS, CV 0.05-25 0.003 3 Serum [41]
Au electrode 3-MPA EIS, CV 7.5%x10°-2.25x10"7 2.1x10° Serum [49]
Au electrode GWEs/PS/MIPA and EIS, CV 0-5.0x10’ 2.5x10° Serum [58]
GWEs/PP/MIPL
Immune Ag probes Ag NPs/Fe;0,@SiO,@Ag SERS 25-2.5x10’ 25 Serum [67]
TCSMPs
Immune Au probes AuNTs SERS 0.001-1x10° 0.000 3 Body fluid [68]
Microfluidic chip Immunoassay CL 1.1x10°-7.05x10* 2 700 Serum [77]

ITO-PET: Indium tin oxide-poly ethylene terephthalate; GWEs/PS/MIPA: Gold working electrodes/poliscopoletin/molecularly
imprinted polymer (adiponectin); GWEs/PP/MIPL: Gold working electrodes/polyphenol/molecularly imprinted polymer
(leptin); —: Not available.
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