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Abstract This study was to investigate the effect of butorphanol on inflammatory damage of neural cells in-

duced by OGD/R (oxygen glucose deprivation/reoxygenation), and to analyze whether its mechanism is related to the
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IL-6 (interleukin-6)/JAK2 (Janus kinase 2)/STAT3 (signal transducer and activator of transcription 3) signaling pathway.
Hippocampal neural cells HT22 were assigned into control (CK) group (normal cultured cells), OGD/R group, low-dose
butorphanol (L-butorphanol) group (0.25 mmol/L), medium-dose butorphanol (M-butorphanol) group (0.50 mmol/L),
high-dose butorphanol (H-butorphanol) group (1.00 mmol/L), and H-butorphanol+JAK2/STAT3 signaling pathway
activator colivelin group (1.00 mmol/L+0.50 pmol/L colivelin). CCK-8 assay was used to detect cell viability; flow
cytometry was employed to analyze cell apoptosis; ELISA was performed to measure the levels of IL-1p, TNF-a, and
IL-6, and Western blot was used to detect the IL-6/JAK2/STAT3 signaling pathway and apoptosis-related proteins. The
results showed that compared with the CK group, in the OGD/R group, the cell viability decreased, while the levels
of inflammatory factors (IL-6, TNF-a, IL-1B), the cell apoptosis rate, and the apoptosis-related proteins Bax and cas-
pase-3 increased, and the expression of Bcl-2 decreased. Additionally, the protein expressions of 1L-6, p-JAK2/JAK?2,
and p-STAT3/STAT3 increased (P<0.05); compared with the OGD/R group, in the L-butorphanol group, M-butorphanol
group, and H-butorphanol group, the cell viability increased, while the levels of inflammatory factors (IL-6, TNF-a,
IL-1B), the cell apoptosis rate, and the apoptosis-related proteins Bax and caspase-3 decreased, and the expression of
Bcl-2 increased. Additionally, the protein expressions of IL-6, p-JAK2/JAK?2, and p-STAT3/STAT3 decreased (P<0.05);
compared with the H-butorphanol group, in the H-butorphanol+colivelin group, the cell viability decreased. The levels
of inflammatory factors (IL-6, TNF-a, IL-1B), the cell apoptosis rate, and the apoptosis-related proteins Bax and cas-
pase-3 increased, while the expression of Bcl-2 decreased. Moreover, the protein expressions of p-JAK2/JAK?2 and p-
STAT3/STAT3 increased (P<0.05). The results indicated that butorphanol could inhibit the IL-6/JAK2/STAT3 signal-
ing pathway and alleviate OGD/R-induced inflammatory damage of neural cells.

Keywords  butorphanol; IL-6/JAK2/STAT3 signaling pathway; OGD/R; neural cells; inflammatory damage
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*P<0.05, HCKLHILL; “P<0.05, 5OGD/RZAIMLL; “P<0.05, SL-AAFEHEEALALL; ©P<0.05, SM-AiFEHEEZAI L, 4P<0.05, SH-AiFEHE# 240
tt.

*P<0.05 compared with CK group; “P<0.05 compared with OGD/R group; “P<0.05 compared with L-butorphanol group; ®P<0.05 compared with M-
butorphanol group; #P<0.05 compared with H-butorphanol group.

Bl M T HT2248 55 M A #20
Fig.1 The effect of butorphanol on the activity of HT22 cells
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Fig.2 Flow cytometry was used to detect cell apoptosis
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F1 EMEE N HT22BA A T RIS
Table 1 The effect of Butorphanol on the apoptosis of HT22 cells

4 1 JHT28/%
Groups Apoptosis rate /%
CK 8.12+0.83
OGD/R 35.26+3.64*

L-butorphanol 25.85+2.67"

M-butorphanol
H-butorphanol
H-butorphanol+colivelin

18.37+1.92"
10.01£1.13"%@
30.2143.174

*P<0.05, H5CKAALL; P<0.05, 5OGD/RAALL; “P<0.05, HL-AFEMEHLALANEL; ©P<0.05, 5M-ATFEHFEAAILL; 4P<0.05, SH-AiFEFE4AR
b n=6.

*P<0.05 compared with CK group; “P<0.05 compared with OGD/R group; “P<0.05 compared with L-butorphanol group; “P<0.05 compared with M-
butorphanol group; #P<0.05 compared with H-butorphanol group. n=6.

2 MIEHEEXTHT2240/8 5 M B F K RS20
Table 2 The effect of butorphanol on the levels of inflammatory factors in HT22 cells

éﬁ%u —1 -1 -1
IL-6 /ng-L TNF-o /ng-L IL-1B /pg-mL
Groups
CK 5.67+0.64 3.2540.45 35.23+0.37
OGD/R 35.1743.62% 23.76+2.43%* 121.17+13.05*
L-butorphanol 26.8142.75" 14.37+1.53% 98.51+£10.07*
M-butorphanol 17.37+1.81% 9.86+1.02% 71.23+7.63"
H-butorphanol 9.26+0.97%4@ 5.21+0.61%@ 43.27+4.6274@
H-butorphanol+colivelin 9.18+0.95 15.33+1.63* 102.39+11.74*

*P<0.05, FCKAAALL; “P<0.05, SOGD/RALMLL; “P<0.05, FL-AFLHER 41 E; ©P<0.05, HM-AFTHEE AR EL; AP<0.05, SH-HFEHER LA
b, n=6,
*P<(.05 compared with CK group; *P<0.05 compared with OGD/R group; “P<0.05 compared with L-butorphanol group; “P<0.05 compared with M-

butorphanol group; #P<0.05 compared with H-butorphanol group. n=6.
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Caspase-3

A: CK#; B: OGD/RA; C: L-fiFEME 4, D: M-AiFEMEE 2, E: H-AiEMEE 4 F: H-AifEMEA +eolivelinZl. *P<0.05, S5CKAMLL; "P<0.05, 5
OGD/RAAAALL; “P<0.05, HL-FAFEHE# LM LL; ©P<0.05, HM-AFCHEE A LL; 4P<0.05, HH-fFEMHERAARLE .

A: CK group; B: OGD/R group; C: L-butorphanol group; D: M-butorphanol group; E: H-butorphanol group; F: H-butorphanol+colivelin group.
*P<(.05 compared with CK group; “P<0.05 compared with OGD/R group; “P<0.05 compared with L-butorphanol group; “P<0.05 compared with M-

butorphanol group; #P<0.05 compared with H-butorphanol group.

&3 Western bloti&MHT2240F Bax. Bel-2. caspase-3ZHIFRIAF R
Fig.3 The protein expressions of Bax, Bcl-2 and caspase-3 in HT22 cells detected by Western blot
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A: CK41; B: OGD/RAL; C: L-ARFEMEFAL; D: M- FEME#AL; B H-ARFEMEAL; F: H-ARFEME# +oolivelinZl. *P<0.05, 5CKALAALL; #P<0.05, 5
OGD/RAMLL; “P<0.05, HL-MHEMEEEL4LAH LL; ©P<0.05, SM-TAHEHEELALIE LL; 4P<0.05, SH-TiFEHFELLAELL .

A: CK group; B: OGD/R group; C:L-butorphanol group; D: M-butorphanol group; E: H-butorphanol group; F: H-butorphanol+colivelin group.
*P<(.05 compared with CK group; *P<0.05 compared with OGD/R group; “P<0.05 compared with L-butorphanol group; “P<0.05 compared with M-

butorphanol group; #P<0.05 compared with H-butorphanol group.

El4 Western bloti&UIL-6/JAK2/STAT3 {5 S B X EARILIER
Fig.4 The expressions of proteins related to the IL-6/JAK2/STAT3 signaling pathway detected by Western blot
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