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ALk AT AR B (IR B 40 ) B AE bk o 3 A A (H A L) B AE kR B E+2,5-
TEA T T (DMXAA) 2 (Z F E+DMXAAZL) , 4015 R, B E15 R B KA A Sham 4, &7 T4k R §
0.2 mL 27.5 g/mL 89 3 A& fefb ik i A 07 25k, & A FA KRR 0.2 mL 55.0 g/mL 89 & A& ALk i 7 7 25
&, B A B+DMXAAA X RH#E F 0.2 mL 55.0 g/mL 69 & 5,73 de b ok 477 25 7% A= 25 mg/kg ¥ DMXAA, Sham #1
Fode dn PR 2 P 2028 T S ARAR A B KRR 254 R B Fl B HDMXAA 401, R A K A AL T EHRR_F AT
BERER N d/R,ES 48, Zea—Longa P H An W FriX Ib+F 5 3 -4% K RAP 2 5 4k foih 2247 4 5 40 m) K R e
RART; TTC e & k4] KRR I8 @ AR ; BEIE 2, 98 R X 364 KR ot 7 LDH Fo NGE K- o B da i) & 220
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2122 iNOS. Ibal ,CD68.CD40,CD206 ,Arg—1.Cleaved caspase—3 KAT3B.STING & & ik, R btk i 5
P20 K R Zea—Longa FF5-Fr W B X I iF 4 4L 4K F AR SL @A T 4 b3 & F Sham 28 (P <0.05) & F] &
2 Fe F HF K K Zea—Longa 75 Fo M BRI i o JE LR AR B G SL EAR G o P T S b i A P 48
(P <0.05), & A ZF+DMXAA A X R Zea—Longa 7 4 Fr M X I 3F 4 WAL R 4K F AL @R E 5k & T
B FFH(P <0.05), ek 2 P 40 K K NGF A2 [IL—10 K F4% T Sham 8, LDH . TNF—a #2 IL—6 7K F & T
Sham £8.( P <0.05) ; A& 7] & 2842 3 71 B 20 K S NGF A2 [L—10 7K -F & T 4 do b fii 2 47 20, LDH . TNF—a #= [L—6 7K
TR T Bt i A F 41 (P <0.05) 5 23 7 +DMXAA 28 X A NGF F= IL—10 7K -FAK T & 7 £ 41, LDH . TNF—a #=
IL-6 & T &M FLA(P <0.05), 155k P2 b KA B 44 & ) B 408 do M) K B AP 22707 5 A B
E o Heodnbk IR P 28 KR Bt M) R JE 2027 P INOS . Ibal,CD68 F7 CD40 & & 48 %+ £ i& & }b Sham 41 %5, CD206
Fa Arg—1 & & A8 KT & 3A & ¥ Sham 284K (P <0.05) ; A& 5 & 20 A= & A1) & 41 K R S ) & B 28 2% P INOS . Ibal
CD68 F= CD40 % & A8 5} £ ik 8 P s b i 55 P 284K, CD206 = Arg—1 & & A8 5 F ik 8 pb bk s bk il 55 P 41 3%
(P <0.05); & F+ DMXAA 28 K R 5k o) i E 2827 ¥ INOS. Ibal .CD68 F2 CD40 & G A8 £ ik T 5 A &4
% ,CD206 47 Arg—1 E G ABXT £ X B H A FHIK(P <0.05), Gt #HA0E R A& TR btk s
TR R AR m AR IR ERAY 2 K gE Aedb BARY , BCEAY 2 T 4k, 7T 4 55 ) KAT3B/STING 40 A % .
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neurological function in rats with ischemic stroke*
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Abstract: Objective To investigate the effects of Yiqi Huoxue Huazhuo Jiedu Decoction (YHHID) on
microglial polarization mediated by the KAT3B/STING axis and its impact on neurological function in rats with
ischemic stroke (IS). Methods An ischemic stroke rat model was established. Sixty successfully modeled rats were
divided into the ischemic stroke group (IS group), YHHJD low-dose group (Low-dose group), YHHID high-dose
group (High-dose group), and YHHIJD high-dose + DMXAA group (High-dose + DMXAA group), with 15 rats in
each group. Another 15 normal rats were included as the Sham group. Rats in the Low-dose group were
intragastrically administered 0.2 mL of 27.5 g/mL YHHIJD, those in the High-dose group were given 0.2 mL of 55.0 g/mL
YHHID, and the High-dose + DMXAA group received 0.2 mL of 55.0 g/mL YHHJD combined with 25 mg/kg
DMXAA. Sham and IS groups received equivalent volumes of saline as controls. All groups except the High-dose +
DMXAA group were additionally administered dimethyl sulfoxide intragastrically, once daily for four weeks.
Neurological and behavioral assessments were performed using the Zea-Longa score and grid-walking test. Brain
water content was measured, infarct size assessed via TTC staining, and serum LDH and NGF levels, as well as TNF-a,
IL-6, and IL-10 levels in the ischemic cortex, were determined by ELISA. HE staining was used to observe cortical
pathology. Western blotting was employed to detect protein expression levels of iNOS, Ibal, CD68, CD40, CD206,
Arg-1, Cleaved caspase-3, KAT3B, and STING in the ischemic cortex. Results Zea-Longa scores, grid-walking
scores, brain water content, and infarct size percentages were higher in the IS group than in the Sham group (P <
0.05). These indicators were significantly reduced in the Low-dose and High-dose groups compared to the IS group
(P < 0.05) but increased in the High-dose + DMXAA group compared to the High-dose group (P < 0.05). NGF and
IL-10 levels were lower in the IS group, while LDH, TNF-o0, and IL-6 levels were higher compared to the Sham
group (P < 0.05). NGF and IL-10 levels were higher, and LDH, TNF-a, and IL-6 levels were lower in the Low-dose
and High-dose groups compared to the IS group (P < 0.05). In the High-dose + DMXAA group, NGF and IL-10
levels were lower, while LDH, TNF-a, and IL-6 levels were higher compared to the High-dose group (P < 0.05).
Histological observations showed improved neuronal morphology in the ischemic cortex in the Low-dose and High-
dose groups compared to the IS group. The expression of iNOS, Ibal, CD68, and CD40 was higher, while CD206
and Arg-1 levels were lower in the IS group than in the Sham group (P < 0.05). These trends were reversed in the
Low-dose and High-dose groups (P < 0.05). The High-dose + DMXAA group showed higher iNOS, Ibal, CD68, and
CD40 and lower CD206 and Arg-1 expression than the High-dose group (P < 0.05). Conclusion YHHJD decoction
can modulate microglial polarization in IS rats, alleviate neuroinflammation and neuronal injury, and improve
neurological function, potentially by inhibiting the KAT3B/STING axis.

Keywords: ischemic stroke; Yiqi Huoxue Huazhuo Jiedu decoction; KAT3B/STING axis; microglia

polarization; neurological function
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KAT3B-STING {5 5 38 [ ¥ 7% 71 .2, 5- C i °] 7] ik
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FR WO B2 A1, 135 NGF i LDH K F o 4b B84 4 ) 4%
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HBAS P S5 LK, 55 2 PVDF I, 5% i 5 05 8 % 0
#0412 h, i A INOS . Thal ,CD68 ,CD40,CD206 , Arg-1
Cleaved caspase=3 , KAT3B , STING , B —actin —${ 4 °C
WEF SR, PBS YR, WS IIN P, ECL .5 , Image J 5Kk
553 28 R BE AR
1.4  SFitEFH*

BOE 2 M1 % ] GraphPad Prism 8.0.1 48 3%k 4 .
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K BB Zea—Longa B 43 1 W 5 48 56 ¥F 43 Lo
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T Sham 41 ( P <0.05 ) 5 {1551 £ 2 1 351 12 2 K Bl Zea—
Longa B S 0 W o s o 3 e 1 i 9 R S )
(P <0.05) ; &5 74+ DMXAA 2 K il Zea—Longa ¥ 43
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Sham 2 | e 14 Ak 25 A 4 R = 4] = 7 A
AR )+ DMXAA 41K B 21 205 K & 43 5 o0
(7452 +1.28)% . (85.61 +1.93)% . (81.75+1.74)% .
(7826 +1.32)% . (82.94 + 1.81)% , & )7 £ /0007, £ R
H it 2F 8 X (F=34.649, P =0.000) ; JE— L Hi P 1L
A, e i P i A v 4R R 2 4 5 K B R T Sham 41
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215 Zea—Longa P53 R 3 6 T 43
Sham #H 0.00 = 0.00 0.33 +0.05
e A A v 4 2.73£0.32" 2.40 £0.29”
fHR 2 2.06 + 0.24% 1.67£021%
el eiil 1.27 +0.152% 0.93 +0.14%%
I +DMXAA 2] 2.40 % 0.29” 2.00 +0.237
FAg 330.551 266.855
P 0.000 0.000

I - D4 Sham H L4, P <0.055 @55 B Pkl As rh 2 Lbds, P <
0.05; @ SR REALILEL, P <0.05; @5l s, P <0.05.
(P <0.05) , 5] 2t 2H 0 vy 57 22 20 K U 20 235 /K 3
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B Gt L (F=24.249, P =0.000) ; #F— & 9 4 [
A e O P G A rp 2 K R AR BE AR A 4 L T
Sham £ (P <0.05 ) , 8% 7] 2 2H 1 i 5] 2 21 K B i 49 AT
1 FRUA 43 LA T e A AR 4 (P <0.05) i
T+ DMXAA 20 K 5 A 58 T AR A 43 b s T e ) i
H(P<0.05), WK1,
24 ZHKXBRNGF.LDH.TNF-a.IL-6F1IL-10
KELEER

%4 K BUNGF . LDH , TNF-« ., IL-6 il IL-10 7K

1 2 3 4 5
1:Sham 41 ; 2: SRt AEddl ; 3 (KFI 4L ; 4. &7 EH4
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%thﬁ,,ﬂiﬁéﬂﬁ ERMA G E X (P<
0.05) . HF— 2 W W L B, ﬁkmﬂimﬁ*ﬁkﬁ
NGF £ 1L-10 7K i F Sham 41, LDH , TNF-a il 11—
6 7K V-7 T Sham 41 (P <0.05) ; % # 4 25 1 25 7] 5
41 K B NGF Fl IL-10 7K - /= T @ il 1 i A 41,

Fx2 HBHHEKXBNGF.LDH. TNF-a.IL-6F0I1L-10 LbE%

LDH . TNF-a il IL~6 7K A% T il ifin 14 Filg 2% v 45 (P <
0.05) ; = 71 & +DMXAA 41K Bl NGF 1 IL-10 7K P fIi§
T E 4, LDH , TNF- o F 1L-6 & T ) & 21
(P<0.05). WL.3k2.

(n=7,;is)

Sham 2 519.7 + 65.32 2.3+0.41
e A A v 4 184.4 +21.68" 9.6+ 1377
[Bsnlksei 273.5 +33.59% 6.8 +0.95%
[l 392.8 +47.162% 4.1+0.68%%
I +DMXAA 2] 2389 +26.75% 83+1.167
FAE 71.841 68.275
PlE 0.000 0.000

57.3+7.62 41.7+5.73 108.4 = 13.17
246.6 + 35.847 157.9 £20.61% 23.6+3.147
181.6 + 24.56% 116.5+15.27% 52.7 +6.38%

98.5 + 13.47%% 72.4+9.45%% 86.5 + 10.76>%

202.8 +29.317 128.5 + 16.56” 39.3+5.637
70.593 70.873 113.754
0.000 0.000 0.000

W+ D5 Sham 41 L4, P <0.05; @ S i M miZe i 2l A, P <0.05; @ S5RAIF4L L, P<0.05; @ 54 s, P<0.05,
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Sham ZH K BB T AR je J2 1 28 o0 25 58 %
R 1L G 2 2 R R AR A e )23 2 2 A AR i A
FURRAE « 28 0 % FE AR, A% UR %, i 2H 21 [a] 5T f 21
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Lk
SR 4

R

AR A K A A oS K T B BE A G 41 41
K T A A 5 A 551 2 R e R 4 A R it ) B 2
P 22 T A5 4 B B R R AIG ; = ) +DMXAA 41K
B 5 e R A L e i ) R 2 R O 4 4 AR
fneE ., WLE 2.
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26 HHXRERMMEE AL INOS. Ibal,
CD68.CD40.CD206 #1 Arg—1 B BAX RiZE LR

% 41 K B INOS | Thal . CD68 . CD40 . CD206 #il
Arg-1 EHMXT RREILE , 2 00, 25 H
it 3 (P <0.05) 5 ff i1 ik 2 vp 20 K B e i
] Kz J2 41 23 INOS L Thal | CD68 il CD40 2K 1 AH %F
ik & H Sham 41 & (P <0.05) , CD206 Il Arg-1 &
F AH X 2 35 2 b Sham 411K (P <0.05) 5 {1 571 &2 41 A
fe ) E 2 KRR BRI B2 2 2H 24 iNOS | Thal |
CD68 Fl CDA0 £ [ AH Xf 3 ik tb-ﬁﬁkmﬁﬂwi 2l
& (P <0.05) , CD206 H1 Arg—1 & [ AH X} % 35 & 1
I i 26 H 41 75 (P <0.05) 5 1 77 & +DMXAA £ K
BB 1t A Bz J2 2H 21 vh iNOS | Thal . CD68 F1 CD40 2K

(HE 4{4 x 200)

P AF X 2R 38 B L R i 41 (P <0.05) , CD206 Fil
Arg—1 H AR XS 3R 35 5 F ) 5 IR (P <0.05) .
D23 HE 3,
27 HAHAXRBRBRMIMEE A 2R Cleaved
caspase-3.KAT3BFISTING E AN RIEELLE
A1 KBRS i ) B 2 A 2
KAT3B FI STING £ |71 A XJ 3R ik & th 88, 4807 22 4%
M, 2R AT E L (P<005), H—LPMLt
B, i I P A AR e T R R SR I 0 Bz J2 41 2 Cleaved
caspase—3 . KAT3B F1 STING & H # ¥ % ik & It
Sham 2H 5 (P <0.05 ) 5 % 571 2 41 1 5y 79 2 26 K B
1) Bz )2 2H 21 Cleaved caspase-3 . KAT3B £ STING
H A X 2R GA B L 1 iR AR T 4L AIR (P <0.05) ;

Cleaved caspase-3 .
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R3 BHAXRBMMEEELF bal . iNOS.CD68.CD40.CD206 F1Arg-1 BEEMEITRIEELLE (n=7, x+s)

215 iNOS Ibal CD68 CD40 CD206 Arg-1
Sham 41 0.32+0.05 0.38 + 0.05 0.24 = 0.03 0.28 + 0.04 0.97 +0.12 0.82+0.10
St PR i A T 24 1.08 +0.12% 1.46 +0.17% 0.86+0.117 0.91+0.12% 0.26 +0.04% 0.19 = 0.03"V
AR A 0.83+0.10% 1.13+0.14% 0.65 = 0.08% 0.69 + 0.08% 0.49 +0.07% 0.43 = 0.06%
bl 0.54+0.07%% 0.71 = 0.09%® 0.43 + 0.06%% 0.47 + 0.06%% 0.73 £ 0.09%9 0.62 = 0.08%%
BRI +DMXAA 21 0.92+0.11% 1.25 £0.14% 0.74 = 0.09” 0.78 +0.10% 0.41 +0.06% 0.35 + 0.05
FIH 74.241 84.334 65.518 69.471 84.193 89.250
PfE 0.000 0.000 0.000 0.000 0.000 0.000

7E : D45 Sham 4 FLEE, P <0.05; @5 Bl PERR A= H 28 FL S, P <0.05; @ SR A4 He A, P <0.05;@

1 2 3 4 5
iNOS —— - — —— 131 kD

Thal - G_— — - |

CD6g | - D S ——-— )

CD206 WD s —— e w75 kD

Arg—] D e e e e 37 kD

Boactin SN we— d— — a— 3 kD
1:Sham 20 ;2 - SR PERK A 20 5 3 AR A 5 42 iR B4
5: A +DMXAA 4

B3 HAKXRELMMEEHLINOS. Ibal.CD68.
CD40.CD206 #1 Arg-1 E B RIX

7o 7 B+ DMXAA 20 K BBk i ) £z 2 2H 21 Cleaved
caspase—3 . KAT3B I STING & [ A % & 1k 5 H & 71
AR (P<0.05), WERAFE 4,

x4 BHEKXBREBMmMMEEHEL F Cleaved caspase-3.
KAT3B#ISTING EEMEXRIZELLE (n=7,x%s)

Cleaved
20 51 KAT3B STING
caspase—3

Sham 41 0.18£0.03  027+0.04  0.23+0.03
S PER A R 21 0.76 £0.10°  0.93+0.127 0.85+0.11%
IR 0.59£0.07%  0.71£0.09% 0.67 £0.09%
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