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Mechanism of Huatan Quyu Formula in the Treatment of Coronary Heart Disease with

Phlegm - Blood Stasis Syndrome Through the PI3K / Akt Signaling Pathway
HAN Jia,DU Hongyao,LU Jing,PAN Ye
(Tangshan Hospital of Traditional Chinese Medicine, Tangshan,Hebei,China 063000)
Abstract: Objective To investigate the mechanism of Huatan Quyu Formula in the treatment of coronary heart disease (CHD)
with phlegm - blood stasis syndrome through the PI3K / Akt pathway. Methods Thirty rats were randomly divided into the blank
control (group A),model control (group B),and low — ,medium — ,high — dose Huatan Quyu Formula groups (groups C,,C,,C,),
with six rats in each group. Rats in groups B, C,, C,, and C; were fed the high — fat diet for 8 weeks, and then they were
intraperitoneally injected with 30 U / kg of posterior pituitary hormone to establish CHD models. After 8 weeks of normail diet, rats
in group A were intraperitoneally injected with an equal volume of distilled water. The rats in groups C,, C,, and C; were
administered Huatan Quyu Formula at 25,50,and 75 mg / (kg-d) via gavage,respectively, while rats in groups A and B received
equal volume of distilled water for 4 weeks. Cardiac function parameters [left ventricular ejection fraction (LVEF),left ventricular
end — diastolic diameter (LVEDd),left ventricular end — systolic diameter (LVESd),fractional shortening (FS)] were measured by
the echocardiography. Myocardial pathological damage was assessed by the hematoxylin — eosin (HE) staining. The levels of serum
lipid indexes [total cholesterol (TC),triglycerides (TG),low — density lipoprotein cholesterol (LDL - C),high — density lipoprotein
cholesterol (HDL, — C)],and myocardial / endothelial injury markers [endothelin — 1 (ET - 1),creatine kinase — MB (CK - MB),
cardiac troponin T (c¢TnT) | were analyzed by the automatic biochemical analyzer. The levels of inflammatory factors [tumor
necrosis factor — a (TNF - «),interleukin — 18 (IL — 1B),interleukin — 6 (IL - 6) ] were detected by the enzyme — linked
immunosorbent assay (ELISA). The expression levels of B — cell lymphoma 2 (Bel — 2),Bel — 2 — associated X protein (Bax),
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cleaved caspase — 3 (c — caspase — 3),phosphatidylinositol — 3 — kinase (PI3K) , phosphorylated PI3K (p - PI3K), serine /
threonine — protein kinase ( Akt) , and phosphorylated Akt (p - Akt) protein were measured by the Western blot.
Results Compared with those in group B, the LVEDd and LVESd, the levels of serum TC,TG,LDL - C,CK - MB, cTnT,
ET - 1, myocardial TNF - «,IL - 1B and IL - 6, and the expression levels of Bax,c - caspase — 3,p — PI3K,p - Akt
protein in groups C,,C, and C, significantly decreased (P < 0.05),while the LVEF and FS,the levels of serum HDL - C,and
the expression level of myocardial Bel — 2 significantly increased (P < 0.05). The results of HE staining showed that the
myocardial cell swelling, myocardial fiber disorder, myocardial cell necrosis, and atrophy in groups C,, C,, and C; all improved.
Conclusion Huatan Quyu Formula can improve cardiac function, lipid profiles and myocardial / endothelial injury, inhibit
apoptosis, and alleviate inflammatory reactions in CHD model rats. Its mechanism may be related to the inhibition of PI3K / Akt

signaling pathway activation.

Key words: Huatan Quyu Formula;coronary heart disease;phlegm — blood stasis syndrome;phosphatidylinositol — 3 - kinase;serine /

threonine — protein kinase

SEEIR B ok o4 B A b O IER (CHD ) J2& —F el 2l ik
SR RERE AL 5 RS A 18 MR , T R B0 LR I | Bl A Bl R
FEE e DA U T 40 45 S S s, CHD WP R IR 2 Jg AR
FERRSE MBS e R AR A AR ISR N L AR
DAIMARS 800 kg =, UFABE DS TR AR I s R3S <
FF 4 R I3 8 9 4 22 WL, HL e R B E Ak
CHD (1) FEEE A > — o KW B IRmELEE - 3 -
VG | 225 - DR AR R U (PI3K / Ak) {5 38 %
FEVE TG BRI | R M S N R P B D RE 7 IR $5E A K
B F2-30, HAE CHD B & A L & B bt e J AR
FHM ST 4 i3, rp 2y 68 9 B 45 UE CHD (197 38 2
Lo =81 (H HAE FHALH] i A 58 21 48 Ao i R
JI Ak W R HK 5 e bR B0 k2 W o S A FLR v B ke
IRFR G SN LIRE S 0 8 T 9 45 0E
CHD B K B, 56 T PI3K / Akt {5538 BR 5T T 1L H:
PATTIEYT IR H 4550F CHD BIVEFHMLE  BIGE I R .
1 #R5FE
1.1 U&E.RXG53

LA : Vevo2100 1 — 4k F1 M B R 745 .0 2 ARG 42
(N %= K Visual Sonics 23 ] ) ; DM2500 7Y & £ 5% (18 =
LeicaZA ) : ST — M200 FUZH S EEHL (AL MRS RHM U AR
WA R A 53100 28 [ )4 4620 B ( H 78 Hitachi
NP

R2y MRS N T — o (TNF — o) il B 6075 W%
5 (ELISA) 1258 & (41t 52 CSB - E11987r) , [ 41 il
4 % 1B (IL - 1B) ELISA & #] & (4t 5 2~ CSB -
E08055r),IL — 6 ELISA i & (41t 5>/ CSB - E04640r)
¥ A s A e AR TR A BR A A 5 B bk B 40 8 2
(Bel = 2) —$i (£8 5 K ab194583) , Bel — 2 A1 56 X & 1
(Bax) —#T (#2 52N ab32503) , 24 fif Jit K 26 F1 il 3 (¢ -
caspase 3) —PL (F245 K ab2302) , HIMEE - 3 - BEAR
A (GAPDH) — 3T (5245 K ab8245) , PI3K —#L (185
Jy ab191606) , i 2 1k PI3K (p — PI3K) — 3t (18 5 K

60

ab278545) , Akt —#HT (525 4y ab8805) , W R 1k Akt (p -
Akt) —HT (585 4 ab38449) , — 4T (185 A ab6721) , 1
W [ 2 B Abcam 24 7 5 2l — 9 £ M (PVDF) i ( 3¢ [
Millipore 23 & , 41t*5 5 IPVH00010) ; 27 1] fig (BCA )i
& (5254 P0010) , RIPA 2 (595 4 POO13K) , ¥
A _F 3 = RAED B AR BRA 7 AR AL T N B 7
TR H a2 Ml P AT BR AN R B AL 21 7 S N
g S RS AR R BT 20 B RAT A 1S g,
410 g %005 m I R 70% 338 1 kL L 109% %
¥y 10% I 7. 5% B EE 2. 5% AR IR R AN ) th 95
et AR ALY B 2547 BRA Rl HR AL o 24 5 R ARDRHY 4 °C%
BHRAF

W) - A5l SPF 2% SD KL 30 H., 6 ~ 8 JH ik, 14 i i
200 ~ 220 g, Hy b 5% 2 38 A1 48 52 56 3h ) H R A R
LA (FATIE S SYXK < 5 > 2022 — 0052) . T 45 52
B ¥ 2 WAt Ag R 1L T R B R B S BR Sh i 18 B2 B A it
e (A5 20230013 ) o 1Rl 5% TR E (21 + 1) °C AR
& 50% ~ 60% .12 h / 12 h B W5 AE 3R (9 2R 855 b, [ fh F
BARIK
1.2 Ak

Oyl IS 25 2 o 30 HORFRBE ML R as (xR
H(AYL) WAL (BAL) , fb B ALF I K rp i 57
A (C 41 .C,41 .C41) , 456 H.B4L.C 41 .C, 4 .CyAL R R
MRS AR 8 JH], 24 h S ME s S AR5 TR 30 U / ke,
HESE 3RO RN B L AL, S T A, H B A
g ST BHA m il 0. 1 mV, WV EER R T 5 A 2H K BUE
WK 8, M T G A AR IR 3 IR L S
C 2 .G G R B4 HE H 25,50, 75 mg / (kg-d) fk
AT, A4 B 2K BRI 15 A5 28 0K, i 2 4 8]

DR P KA - BT LR 24 24 h i, 53 U0t R
PR B, 25 B M, o R R T A 7, R R R S
O 3l PG04S0 4% 28 K B O T g, R A5 I 1 55 A2
O 25 A Jl o A AR T IR, A A VR PSS 0 A A



202544 A 5 H 3455 7
Vol. 34,No. 7, April 5,2025

¥ &5 ¥

China Pharmaceuticals

HFIRE-
Pharmacy Atrticles

SPE(LVEF) 2 ZE &7k A N4 (LVED) &2 = IL4i R
W42 (LVESd) 46 58 4350 (FS) | LLPFA O BIE A9 Y 45 )
fit . =P ,FS = (LVEDd-LVESd) / LVEDd "),

O WU LU B2 ARk - 4 B KBGO LA B
G SUE AR R BRI T IR AKS - B4 (HE)
Yu ey SR FH A R B O LA 2 1 B2 A A

A AL BRAG I < B BO I i A BE R KGE
AV EE LT R S50, TN, H 2H 2050 S0 R It VR 5
O (554 3 000 v/ min, JiFE 4 4 °C) 10 min, BEIH R,
Tt 12 5 28 VB o6 S A TR) s 88 A B P I 45 Y, SR
F A A AT AR IR [ (TCO) il =R (TG) I
%% IR 2R I B (LDL - C) 78 %% B I 48 1 R 1 s
(HDL - C) . ZE - 1(ET - 1) LR i MB %4 [a] T
fii(CK — MB) VO ALALES B 1 T(TnT) K-

RN F KR < R ELISA 324600, BOK BRC
JUEH R b 38 T, 8 2830 (A R K 3R R 4 It
BIMENFEHR A T, SOV 58 U5 , F 450 nm T
WERE (OD) i, MR PR L 50O NS P TNF - o,
IL - 1B, 1L — 6 K- o ™ g 450 G B 454

R IB KPR 2 2R H e 5 BB (Western
blot) 32 A6 T, A6 HiCAC B0 ILZH 20, FH RIPA 24 i 42
HBURER , F BCA AR &0l e & vk B, 1 10% -+ %
FEGRFR AN — TPV TORRE BE S FRL UK (SDS — PAGE) 43 5 6
HEH L IR R PVDF I I 78 5% IR Wk b 34041 2 h,
B Bax, Bel - 2, ¢ — caspase 3, GAPDH, PI3K, p — PI3K,
Akt,p — Akt —PUAE4 CTFIFE LR, INBERR £E i 1 22 v

LVEF /% LVEDd / %
100 8 -

80
60 —

40

Ei] 215

A4l B4l ¢4l G4l C4l A4l BAL ¢4l G4l C4l

W (PBST) #hk 300, I Bt S5 IEWEE 1 h, FHINPBST 3k
vk, IFR AT kg A2 & O (ECL) 7, 2k H Fliorchem-
HD2 85 R G AT 4348 43 B FIEHECR B2 L R T Image
1. 8. O 3R X H [ 0T 2% HEA T 0 BT o
1.3 SitFEaE

K 1 SPSS 21. 0 G 127 A 53 B7 , & H] Graphpad
Prism 9 8K /F 42 B TR GER DL X = 5 FoR, 41 AT
LSD K 56 3 L R 22 00T o P < 0. 05 W E R A G it
2 #R
2.1 OINgEERSOMRGREE

55 A A BLHK L LVEF FIFSYREFHE(P < 0. 05),
LVEDd F1 LVESd ¥ i 2 7t &5 (P < 0. 05) ; 5 BAL L 4%,
C, 4 .C, 4 .CyH KL LVEF M FS ¥ i 455 (P < 0. 05) ,
LVEDd Fl LVESd ¥ 12 Z FER (P < 0. 05) . 3 WLIA 1. HE
P gi BN, AR R OHIUESIER , ik 5 G
BT, HES AT 5 B 2 BUAY O UL R ek Bk, o0 UL T 4 35
Bl O UVATMEIRTE (2240 5 C 2 (G, 40 L Co 8RB ik
P AR AR AL A5 B 0% o LR 2.0 HLEGE SR RS 25 )
VA SE 1 B T R, 3R B AR IR e LR B AR Y
77 2 CHD 58 A KRR A0 D 8 | U H 0 LI 4
R
2.2 ImBEKF

5 AH A, BAHKEINLE TC, TG, LDL - C /K i
FETHE (P <0.05) ,HDL - C/K - FFEML(P < 0.05); 5
B2 LR, C 41 .Cod] . Co 4 R FRUMYE TC, TG, LDL - C /K-

LVESd/ % FS /%
6 50 =

40

30

20 =

415 0= 415

A4l BAL ¢4l G4l C4l A4l BAL ¢4l G4l C4l

E:HAME,P < 0.05; 5 BALE,'P<0.05. B3 EH TR,
1 FAKXROINEEIEIRILE (n = 6)
Note: Compared with those in group A, P < 0.05;Compared with those in group B,*P < 0.05 (for Fig.2 — 7).

Fig.1 Comparison of cardiac function indexes of rats in each group (n = 6)

2 BAXRBOINRGEENFEZTN (HERRE, x40,2=6)

Fig.2 Pathological changes in the myocardial injury degree of rats in each group (HE staining, x 40,n = 6)
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Fig.3 Comparison of blood lipid levels of rats in each group (n = 6)
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Fig. 5 Comparison of myocardial and endothelial injury degree of rats in each group (n = 6)
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Fig. 6 Comparison of inflammatory factor expression levels of rats in each group (n = 6)

AZl O BHL cdl Gl il

ok [ ——— e 5 1
PPk [ G D S -,
p - Akt » & _ﬂssooo

A
ARG R kK
4 =
A4
- I
oy
- ~
- c,4l
- EE A
1 -
0 - HA

p - PI3K / PI3K

p — Akt/ Akt
B
A BIRE A B R ESATAITA
E7 HBHHKXRPBK/Akt{ESEEEXEARAKFLE
(n=6)
A. Gel electrophoretic chart B. Quantitative statistical chart
Fig.7 Comparison of PI3K / Akt signaling pathway — related

protein expression levels of rats in each group (n = 6)
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