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Characteristics of histamine, substance P, and 5-hydroxytryptamine

in pain—sensitive acupoints of patients with knee osteoarthritis
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Equipment, Xianyang, Shaanxi 712046, China

(Abstract] Objective To investigate the characteristic patterns of local histamine (HA), substance P (SP), and 5-hydroxytr-
yptamine (5-HT) in pain—sensitive acupoints of patients with knee osteoarthritis (KOA). Methods Thirty KOA patients admitted to
the Affiliated Hospital of Shaanxi University of Chinese Medicine from August 2023 to March 2024 were recruited. Thirteen
acupoints around the knee joint were selected, and each acupoint was subjected to two consecutive pressure pain threshold (PPT)
measurements, with the mean value taken. The acupoint with the lowest PPT was identified as the pain—sensitive acupoint. Eight
KOA patients were randomly selected to compare the skin histological differences and variations in the content of various substances
between the pain—sensitive acupoints (pain—sensitive group) on the affected knee and the corresponding acupoints (acupoint group)
on the contralateral side. After sampling, HE staining was used to observe local skin histomorphology of the acupoints in the two

groups. Toluidine blue staining was employed to quantify mast cells (MCs), and immunofluorescence was utilized to determine the
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expression levels of HA, SP, and 5-HT. Results Among the 13 acupoints around the knee, the pressure pain thresholds of Liangqiu
(ST34), Yinggu (KI10), Heding (EX-LE2), and Weiyang (BL39) acupoints in the pain—sensitive group were significantly lower than
those in the acupoint group (P<0.05). Inflammatory cell infiltration was observed in the local skin tissue of both groups, with a
higher number of eosinophils and basophils in the pain—sensitive group compared with the acupoint group. Toluidine blue staining
revealed a large number of blue particles distributed around the MCs in the pain sensitive group, indicating marked activation.
Compared with the acupoint group, the MC count in the local skin tissue of the pain—sensitive group significantly increased (P<
0.001), and the mean fluorescence intensities of HA, 5-HT, and SP all increased (P<0.05, P<0.01). Conclusion Elevated contents of

HA, SP, and 5-HT in the local skin tissue at pain-sensitive acupoints, along with the degranulation of MCs and infiltration of other

inflammatory substances, may collectively contribute to the chemical basis for acupoint sensitization.

(Keywords] knee osteoarthritis; acupuncture sensitization; pressure pain threshold; histamine; 5—hydroxytryptamine; sub-

stance P; inflammatory cells
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Table 1 Comparison of acupoints pressure pain

thresholds between the two groups (x+s, kgf, n=30)
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Fig.1 Histopathological results of local skin tissue at
the acupoints in both groups (HE, x200)
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Fig.2 Toluidine blue staining results of local skin tissue at

the acupoints in both groups (Toluidine blue, x200)
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Table 2 Comparison of MC counts in local skin tissues at

the acupoints between the two groups (x+s, n=8)
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Fig.3 Comparison of HA, 5-HT, and SP expression levels in local skin tissues at

the acupoints between the two groups
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