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Abstract: Objective Based on the polarization of microglia, to explore the relevant mechanism of luteolin exerting antidepressant
activity. Methods Seventy-two male rats were randomly divided into control group, model group, ABT-494 group (10 mg/kg),
luteolin low (30 mg/kg), high (60 mg/kg) dose groups, luteolin (60 mg/kg) + ABT-494 (10 mg/kg) group, 12 rats in each group.
Except for control group, rats in the other groups were treated with chronic unpredictable mild stress (CUMS) combined with orphan
rearing to replicate depression rat models. After the modeling was successful, the corresponding dose of drugs was given to the
stomach for intervention, once a day, for 28 consecutive days. On one day before modeling, after modeling, and after drug
administration respectively, sugar water preference experiment and forced swimming experiment were used to evaluate the
depressive behavior of rats; immunofluorescence double staining method was used to detect the expression of Iba-1 and iNOS in rat
hippocampal dentate gyrus (DG) microglia; ELISA was used to detect the levels of inflammatory factors interleukin (IL)-6, tumor

necrosis factor-a (TNF-a), IL-4 and IL-10 in hippocampus; Western blotting was used to detect the expression of Janus kinase 1
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(JAK1)/signal transducer and activator of transcription 3 (STAT3) pathway related proteins in hippocampus. Results Compared with
control group, the body weight, sugar water preference, and the levels of hippocampal 1L-4 and IL-10 reduced significantly in the
model group, the immobility time during forced swimming, the number of positive cells co-expressed with ionized calcium-binding
adapter molecule-1 (Iba-1)/inducible nitric oxide synthase (iNOS) in the hippocampal DG area, and the levels of TNF-a and IL-6 in
hippocampus and the ratios of p-JAK1/JAK1 and p-STAT3/STAT3 increased significantly (P < 0.05). Compared with the model
group, the body weight, sugar water preference, and the levels of hippocampal 1L-4 and IL-10 increased significantly in the luteolin
low and high dose groups, the immobility time during forced swimming, the number of positive cells co-expressed with Iba-1/iNOS
in the hippocampal DG area, the levels of TNF-a and IL-6 in hippocampus and the ratios of p-JAK1/JAKI and p-STAT3/STAT3
reduced significantly (P < 0.05). In addition, the combined use of luteolin and JAKI inhibitor ABT-494 could inhibit the JAK1/
STAT3 signaling pathway and improve depression-like behavior in model rats better than the two alone. Conclusion The

antidepressant effect of luteolin may be related to the inhibition of the activation of JAK1/STAT3 signaling pathway and the

inhibition of the activation of microglia to M1 type.
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x1 FAEXBRHEREBLL (rts,n=12)
Table 1 Changes in body weight of rats in each group (x+s, n=12)

o - . T /g

A FR/(mgkg ™ T s d P
xof e — 200.19+15.46 301.45+29.62 375.89+38.52
i — 201.52+17.38 246.12427.35" 256.72427.93°
ABT-494 10 203.69+16.15 240.89+30.24° 294.66+30.21"
KBRE 30 201.32+15.04 243.35429.78' 305.81432.06"
60 198.57+16.22 245.014+26.56" 321.73+35.24"

AKREZ +ABT-494 60+10 202.41£17.04 239.95+27.31" 349.40+37.85*4

SRR R P<0.05; SR L #P<0.05; 55 ABT-494 41 LA : 2 P<<0.05; 5 AR H %K 60 mg-kg ' 41 HE - 4P<0.05
P < 0.05 vs control group; “P < 0.05 vs model group; 2P <0.05 vs ABT-494 group; AP <0.05 vs luteolin 60 mg-kg ' group

®2 BEKXRIRIBTFKE B B EK T ERNEN (s,n=12)

Table 2 Changes of immobility time in forced swimming and sugar-water preference of rats in each group (r+s, n=12)

1) Fil&/ SRIE VKA B[]/ WEIK A 1T FE /%
(mg'kg ) IERIHT  ER28d sy TEREHT HERI28 d UGG
X — 35.46+3.74 34.86+4.59 32.25+4.01 75.34+8.61  76.25+8.30 74.18+7.96
B — 37.61+3.81 55.25+6.03°  69.34+£7.22" 74.8249.03  48.30+6.14° 33.05+4.62"
ABT-494 10 35.8943.62 54.86+5.91°  54.76+6.117 79.15£8.49  45.72+7.68" 49.42+5.88"
PN 30 38.56+4.03 51.32+6.12°  58.42+6.20 77.26+8.15  46.81£6.59" 44.83+5.25"
60 36.8543.90 53.47+6.25°  51.57+5.46" 78.59+8.40  48.63+5.37 52.27+5.76"

ARBIHE+ABT-494  60+10  35.74+3.78 55.39+6.07°  40.21+4.53"°4 75344826  43.99+5.61° 63.59+6.53"4

Lnf B 2H LG - P<<0.05; SRR LA PP <<0.05; 15 ABT-494 4 LL#: - P<<0.05; 5 AR FR B 2% 60 mg-kg ' 4L LL 4 - 4P<<0.05
*P < 0.05 vs control group; “P < 0.05 vs model group; “°P < 0.05 vs ABT-494 group; 4P < 0.05 vs luteolin 60 mg-kg ™' group
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AP HLE 30 mg-kg

AR HZ 60 mg-kg

>
-

KR ¥ 2 60 mg-kgt+ABT-494

K Iba-1: A ABAREK INOS; 1 440K DAPI
Green represents Iba-1; Red represents iNOS; Blue represents DAPI
1 BEAKXREDDGX/NRRAMF Iba-1F1iNOS HIFR A (%400)
Fig.1 Expression of Iba-1 and iNOS in microglia of hippocampus DG of rats in each group (x400)

®3 BHAKXRIED DGR/ A H Iba-1 F1iNOSHY
FIEIKE (T+s,n=6)
Table 3 Expression of Iba-1 and iNOS in microglia of

hippocampus DG of rats in each group (x+s, n=6)

ZH 1 75/ (mg-kg™") Iba-1/iNOS
X i — 6.25+1.03
it — 27.40+2.36"
ABT-494 10 18.72+2.19*
N 30 20.81+2.45
60 16.63+2.02
KRB FE+ABT-494 60410 9.47+1.16"4
50 A L "P<<0.05; 5L L L "P<<0.05; 15 ABT-494

I P<0.05; 5 AR EE 60 mg-kg ' 4 LLE:AP<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05
vs ABT-494 group; AP <0.05 vs luteolin 60 mg-kg ' group

AR R H R E A R4, KR 5 X +ABT-494
K B T 40 2 p-JAK1/JAK 1 p-STAT3/STAT3 1H
BERIL(P<0.05). SR NLE2.%5,
4 g

FRAEIR FLEh P P AR fl RS AR E R A
T 5 DGR T2, BARH FEATT¥ ] 510
KT REMIIR T B R R DAL 2 51 A DL (R
el 4 Wistowska-Stanek 25071 B 1S M TR 48 N i
ALY 5516 B DG X A i B b I R o I 3R R T L 1 1)
FAL, M T LR R, FE 5 T PR R S R AR
FEREAR s Rooney S5 B, 75 w5 o A5 R8N BRU 11
I DG [X 7] UL 48 55 (1) Toal PH /NI 5 40 P % B, ff
FH K% PR 2% Tl i R 5 DG X /N 5 40 D 3 1 D

F4 BAXRIEIELIL-6.TNF-o.IL-4.1L-10 K F (T+s,n=6)
Table 4 Levels of IL-6, TNF-o, IL-4, and IL-10 in hippocampus of rats in each group (s, n=6)

H ) A&/ (mgkg D IL-6/(ng-'g”") TNF-a/(ng-g™") IL-4/(ng-g™ " IL-10/(ng'g™ ")
payilsl — 14.38+1.75 23.69+2.58 28.47+2.06 146.38+16.45
LAY — 37.4143.02 51.74+4.02" 6.94+1.15" 87.97+14.58"
ABT-494 10 27.68+3.07° 39.72+4.31" 13.56+1.43" 108.19+12.83"
PN 30 30.56+3.24 42.8144.57" 10.27+1.29 99.35+11.62"
60 25.49+2.83" 36.63+4.12" 14.10+1.65" 113.24+13.19"
KR K +ABT-494 60+10 19.30+2.15%4 29.36+3.25"4 21.38+1.7274 125.76+15.26""4

XA R P<0.05; SR LR "P<<0.05; 5 ABT-494 41 LL % - 2 P<<0.05; 5 AR HE 2 60 mg-kg ' 45 . AP<<0.05
P <0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs ABT-494 group; 4P < 0.05 vs luteolin 60 mg-kg ' group
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S A ABT494 30 60 AREFE

- —1
ARBRFFE/(mgkg ") 60 mg'kg
+ABT-494

2 BAKXRBEDALIAKISTATI EEBXEARIE
Fig.2 Expression of JAK1/STAT3 pathway related pro-
teins in hippocampus of rats in each group

®5 SHEXREDHEHRIAKUSTATI EBHEXEAM
ik (r+s,n=6)
Table 5 Expression of JAK1/STAT3 pathway related

proteins in hippocampus of rats in each group (r+s, n=6)

415 ﬁugi pIAKIIAK] PO
(mg-kg™" STAT3

X R — 0.29+0.05 0.12+0.02
FE7Y — 0.72+0.08" 0.53+0.06"
ABT-494 10 0.59+0.07* 0.3740.04"*
KRBEF 30 0.62+0.06" 0.42+0.05"
60 0.51£0.07" 0.35+0.05"

KBEHEZE+  60+10 0.40+0.05"°4  0.24+0.03"4

ABT-494

s A B TP <0055 AL EL A - "P<0.05 5 5 ABT-494
L2 P<0.05; 5K B E 2 60 mg-kg 'ALLLE :4P<0.05

P < 0.05 vs control group; “P < 0.05 vs model group; AP <0.05
vs ABT-494 group; AP <0.05 vs luteolin 60 mg-kg ' group
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