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View from specialist: It is creative, and of certain scientific and educational value.

[ Abstract] Objective: To investigate the interventional effects of Tianma Gouteng Decoction on rats with spontaneous hyper-
tension combined with vascular cognitive impairment model, and to observe the effects of this formula on phosphatidylinositol 3-ki-
nase (PI3K)/serine/threonine kinase (AKT) signaling pathway, and to reveal its potential functional mechanism. Methods:
Thirty-six male SHR rats were randomly grouped into sham operation group, model group, nimodipine group (9.375 mg/kg) and
high, medium and low dose groups of Tianma Gouteng Decoction (23.750 g/kg, 11.875 g/kg and 5.938 g/kg) by strict random-
ized numerical table method. Six wistar rats were taken as a blank control group, and were treated with unilateral common carotid
artery occlusion plus high salt diet. A rat model of spontaneous hypertension combined with vascular cognitive impairment was es-
tablished by the method, followed by continuous treatment with nimodipine and different doses of Tianma Gouteng Decoction for
28d. Morris water maze test was used to test the escape latency, target quadrant residence time and the number of crossing plat-
forms in each group of rats, Nissl staining was used to observe the pathological changes of neurons in rat hippocampal CA1 area
and Nissl vesicles, TUNEL staining was used to evaluate the effect on neuronal apoptosis in rat hippocampal CA1 area, Western
blotting was used to detect the protein expression of AKT, PI3K, p-AKT and p-PI3K in hippocampal tissues of each group of
rats. Detection of protein expression and phosphorylation levels of AKT and PI3K in hippocampal tissues of rats in various groups
by Western Blotting, and enzyme-linked immunosorbent assay (ELISA) was used to detect the protein expression of Caspase-3,
Bel2 and Bax in the hippocampal tissues of rats in each group as well as the protein expression of ET-1 in serum.Results: Com-
pared with the blank group and sham operation, rats in the model group had increased blood pressure, prolonged evasion latency,
decreased target quadrant residence time, and decreased number of crossing platforms (P<Z0.01) ; hippocampal expression of Cas-
pase-3 and Bax proteins increased significantly (P<C0.01), and expression of Bcl-2 proteins decreased (P<<0.01) ; hippocampal
cell counts in the model group decreased (P<C0.01), decrease in Nitrosomes, increase in TUNEL-positive cells (P<C0.01), and
significant decrease in phosphorylation levels of AKT and PI3K proteins (P<C0.01).Compared with the model group, rats in the
high, medium and nimodipine dose groups of Tianma Gouteng Decoction and the model group had lower blood pressure, reduced
evasion latency, prolonged residence time in the target quadrant, and increased number of crossings of the plateau (P<C0.01) ; pro-
tein expression of Caspase-3 and Bax decreased in the high, medium and low dose groups of Tianma Gouteng Decoction and the
nimodipine group (P<C0.01) and Bcl-2 protein expression rose (P<C0.01) ; hippocampal cell counts increased (P<C0.01), nidus
bodies increased, and TUNEL-positive cells decreased (P<C0.01) in the rat. protein expression rose (P<C0.01) ; hippocampal cell
counts increased in rats (P<C0.01), Nitrosomes increased, and TUNEL-positive cells decreased (P<C0.01); and AKT and PI3K
protein phosphorylation levels were significantly elevated (P<C0.01).Conclusion: Tianma Gouteng Decoction may improve the
cognitive function of SHR combined with VCI rats by promoting the phosphorylation of AKT and PI3K proteins, inhibiting the ex-
pression of Caspase-3 and Bax proteins, elevating the expression of Bel-2 proteins, and attenuating the apoptosis of hippocampal
neurons.
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F1 RFEHFERMNELESHF VCIXREMLMITRZEEARREZRHZM (n=6,7 £ )
Tab 1 Effect of Tianma Gouteng Decoction on positioning navigation experiment and spatial search experiment of SHR with VCI
rats(»#=6,7 + s)
451 396 3 VAR 91 (R ) FEZMBHEATER) FHRBRIEARS (B 4397 X 1 3EARER) 4301 X 1HE A ] ()
Wistar 24.314+6.32° 9.83+1.84° 7.96+3.25° 3.33+1.37° 2.114+1.26
Sham 19.6643.79" 12.0041.90" 7.4043.02° 6.00+2.83" 3.254+1.66"
Model 36.91+5.06" 9.17+£1.72¢ 3.27+£1.33" 1.33+1.03 0.51+£0.32"
Nimodipine 21.304+4.87° 13.504-1.05" 4.23+1.73° 5.00+£1.67° 2.51+1.22°
TM-L 29.5648.02" 12.504-1.98" 9.60+3.92° 5.17+1.84" 2.65+1.53"
TM-M 21.31+4.87" 12.1741.47° 3.54+1.44" 7.50+3.39" 3.66+£1.22"
TM-H 20.0143.06" 11.33+£1.97° 7.1842.93° 6.5040.55" 2.9940.51°

F Model ZHAH L ,"P<C0.05 ; fil Wistar ZHAH [t ,"P<C0.05; Fl Sham 2H
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Comparison of mean values of escape latency of rats
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Tab 2 Systolic blood pressure in each group after administration(»=6,7 + s)

*2

AH I, °P<20.05,
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Jt Jieb fi AR 505 7 L R R 4, KR R 2 T
0, M3 b e FC/INR B A D TR Al it
CAT X 11 1t 28 70 20 i HE 51 55k 2 46 L Je IR/IMAR & 2R
/D 5 IR A TR K R ) 4 R 2 B S 21 T 5 CAL
DX B it 22 o 40 B HE 51 25 4 A o B 5E e IRV R
B IR R AT ORI DAL 5 KRR A JEE K v
AL S CALIX &5 2 09 e Fa/NVA 40 i 2% 181 45 48
P28 T HE S R 5 5 R RR A T I AR ik 2 A
RUZH e s s BN BRI . ULIET 3 4.

242 KA ZYX &L EA I VCIR RIS CAL
XA oo T 02 i TUNEL K R
O CAL XA e i A T2 O, 78900 B s F &
JC A0 A% SR O e BH PR R T Rl 4 T A i A B
AT PR T A 28 0 5 HOTE SR A (B 5) o A
R A5 hRic B 2 Fasfdl (BF AR ;
Xof TR TR 2, IR JRR A T XA v e R o R RO
CAT X &1 05¢ Y6 A i B9 PH 2 40 it 5505 52 PR 3457 D

BARFEABEE (n=6,7 L 5)

Group Ind week(mmHg) 2th week(mmHg) 3th week(mmHg) 4th week(mmHg)
Wistar 124.67+12.24* 122.50+£4.76* 115.33+£7.66* 115.50+£7.71*
Sham 204.8346.91" 202.83410.91" 196.67+£6.59" 193.33+£8.66™
Model 196.00£3.10" 222.6744.13" 227.5045.68™ 233.8346.21™
Nimodipine 172.0048.30™ 178.17£7.39™ 167.00£7.13" 175.004£3.03™
TM-L 204.8346.91" 184.00£9.45" 191.67+£5.39" 191.834+£8.28"
TM-M 161.67+£7.99™ 181.67£5.72" 173.83+£6.18™ 167.50£7.89™
TM-H 184.334£7.47" 178.50+5.86™ 178.334£9.29™ 171.334£5.16™

I F Model 41AH Lb ,“P<C0.05; Fl Wistar 4141 L ,"P<C0.05 ; Fl Sham 41 4f 1t ,“P<C0.05.



1146 g ER ¥4 Vol. 31 No. 15 Aug. 2025

N (
i)
3

&P
Q=
Nimodipine TM-H
B2 ZEREFZBAREFDNHITE
Fig 2 Activity trajectory diagram of rats in space exploration experiments
®3 HKARZTHEFHKE=6,7+L5)
Tab 3 Diastolic blood pressure in each group after administration (»=6,7 + s)
Group Ind week(mmHg) 2th week(mmHg) 3th week(mmHg) 4th week(mmHg)
Wistar 76.33410.10" 81.1749.52" 73.17£6.77" 76.0045.29"
Sham 135.00414.59" 132.83+4.67" 125.834+8.75 123.83+14.69"
Model 134.004+13.59" 135.00+13.55" 147.83413.98" 144.17+17.08"
Nimodipine 121.834:7.63" 129.00£9.38" 122.334-6.06™ 127.6743.78"
TM-L 135.00+14.59" 125.83+9.13 130.83+6.49" 126.33+8.21"
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Fig 3 Effect of Tianma Gouteng Decoction on Nissl bodies in hippocampal region of SHR with VCI rats ( Nissl staining, X

20,X400)
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T i Wi (P<<0.05) 35 TM-L 41 A Lk, TM-M .
40~ TM-H 4 Bax ,Caspase-3 & & . # B A%, 1 Bel-2 &
£ o
5 B EH N (P<0.05), W&S5. K6,
20 = *x5 HHAARBEIHATBax.Bcl-2.Caspase-3EHEER
3% (ng/mL,n=6,7 £ 5)
Tab 5 Expression of Bax, Bcl-2 and Caspase-3 protein
0 i 0 contents in hippocampal tissues of rats in each group(ng/mL,
\& & > & 3 = T+ s
& @0& Gs@o &@ @S\ & n=6,7 +s)
& 215 Bcl-2 (ng/mL)  Bax (ng/mL) Caspase-3 (ng/mL)
B3 (O 42 4 i+
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Fig4 Neuronal cell count in the CA1 region of rat hippo-
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TM-M 42.80+2.28" 0.062+0.036" TM-M . TM-H 41 K B il 35 ET-1 7K 3 & 3% F
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Model ,\ TM-L 2H (P<C0.05), W3 6 . " 7,
T - H Model 4141 [, *P<C0.05; Fl Wistar ZH A L, "P<C0.05; il
Sham 1Al kb, ‘P<C0.05,

Wistar Sham Model

Nimodipine TM-L T™M-M

B> RAXREBESALAMETHT(TUNELR®, X400)
Fig 5 Neuronal apoptosis in hippocampal tissues of rats in each group ( TUNEL, X400)
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Fig 8 Phosphorylation levels of PI3K and AKT proteins in hippocampal tissues of rats in each group
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KB FEHT TML 4 (P<0.01) . W %7,
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p-PI3K 85 kDa

PI3K 85 kDa

p-AKT 60 kDa

AKT 60 kDa
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B Bik&RiE
Fig 9 Electrophoresis of expression levels of p-PI3K,
PI3K,p-AKT,AKT and B-Actin proteins in hip-

pocampal of rats in each group
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Tab 7 Phosphorylation levels of PI3K and AKT proteins in

hippocampal tissues of rats in each group (#=3,% =+ s)

21 5] p-PI3K/PI3K p-AKT/AKT
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Sham 4 1 ,°P<<0.05,
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