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Abstract: Objective: To study the expression of zinc finger transcription factor (GATA4) in the serum of
patients with heart failure (HF) in coronary heart disease with gi deficiency and blood stasis syndrome and its
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correlation with clinical indexes, and to preliminarily formulate the diagnostic threshold for the syndrome.
Methods: A total of 30 patients with HF in coronary heart disease with gi deficiency and blood stasis
syndrome and 30 healthy people for control were collected. The enzyme- linked immunosorbent assay
method (ELISA) was applied to detect the content of GATA4 in serum. Results: The content of GATA4 in
serum of patients with HF with qgi deficiency and blood stasis syndrome was 5 098.14 + 1 446.98 pg/mL,
significantly higher than that of 2 819.28 + 1 022.74 pg/mL in the healthy control group, the difference being
significant (P <0.05). With the increase of heart function grading by the New York Heart Association
(NYHA), the serum GATA4 content in patients with HF with gi deficiency and blood stasis syndrome
continues to increase, the difference being significant (P <0.05). Serum GATA4 was positively correlated
with NYHA heart function grading (r=0.914, P<0.001), positively correlated with BNP (r=0.697, P<
0.001), and negatively correlated with left ventricular ejection fraction (LVEF) in HF patients with qi
deficiency and blood stasis syndrome (r=—0.592, P=0.001). The ROC was drawn to preliminarily draw the
cut-off value of GATA4 in serum for diagnosing HF with qi stagnation and blood stasis syndrome, which was
3777.49 pg/mL, and the area under the curve is 0.92. Conclusion: GATA4 can reflect the severity of HF
and provide objective and quantitative reference and basis for HF with gi deficiency and blood stasis

syndrome.
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finger transcription factor; Diagnostic threshold

L J7 32U (HF ) 8 UL 22 B0 1 A8 B 2K 1
KRR IBAEEETE R ARBH AR . Frinyr rik
AW EL, HF 3R A TR, BS540
JE AT, H B 2 BRI R ALE 5 AR R
WORTE, WM BT ARSI K
B, HF A9 B PR ML L R 52 e 28 4 o, ORI
PSIE Ry LI PR F o o UL R IR 22— 48 i A
T (GATA4) 2 PR 0 WILHE PR 3R 3k 1) T 22 4 S [ 1
FEC R R R R, 2RI EORI 53 1 TR
BT, Z500URE . HF BFERES, ARHF5EER
WELS AR SR, B HF S IS R B 58 X
S, ERE MIEAEAH GATA4 & i, Ziiia £
FRGETt24 3 AT i, B05 00 AR 9 <R I SIE 119 12
WrAHE, B AR S AR bR L . BLYE AL
HERE, R RFHIE ISR IS % 5k .

1 IERER

1.1 BWiRE 2% (PRI @RS RS
2021 HEZE) v HE B2 WibRiE; O IRE S Pbn i
FE AL NP2 (NYHA) LI REST 20,

1.2 BERRE % CP25Hin IR )7

M GlAT) ) X g e vl S IMUFIE Y BFEAR E , £F
A NF FIENUCAE 4 2 WK LA b FA5E . S
B 20, oE. RIEE: BRWE, W55 8,
HYT; TR e/ 0 SRS, Hk. RS (a)
BRBE ., B EE TR TIE %), &, Ik
Ui, 4n. WsE .

1.3 WMNERE 54 HF Wb, HLUE0 N
JREH HF; AR 18 ~85 % IRk K4, %
BRI FES

1.4 HEBRARAE  AIFSMEONAELE . OEPER
JEE AR AR M B ) 2E e I R R
iy BIFEMFIGEANA; AIFILR RGN .
IR ARSI LA s Kl . LR
G

1.5 —RER WEXTL R 2019 4F 12 H—2021 4F
6 J i v s 2 K2 B s e 4 B B 0 N B B iR
Ho WG . HEBRARME & HF o B E 1% 12 W b
WE, A HF S MLFIE R 30 61, BEH 30 4]
Vg TP S 25 R E U TARAE N BLVE R BT R AL . AR
W94 b B 2 K2 [ e e AR BE e R 2 AR PR D



FHE 2023F 10 5B 5588208
- 54 - NEW CHINESE MEDICINE October 2023 Vol.55 No.20

2L HE (2018LCSY447) .
2 MRAZE
21 ERERWKESHEFERN ICRAAERESF
B PEW . FERIEER . NYHA DIIRES . AOE
S EC(LVER) %811 R EERE, SR RS 37 4%
P AREBR 20, PR — AT A X B8 A
A, BRI K IR, il B WASGESE— 1)
O, R BE S A IR U 4G9 19145 5 =X
TLIEAE

2k BRI I PR 2 D AR B v S g AL HE
Brbnife, XHERE HE BE I TiEE ALL, 2 (s
R AR BT AL HE B T EE PR R
¥, BE HF BEIGRFOEME R, UMl RS B
FAEARAE AR P BRI O
2.2 IMEHAREMEBRENAE A4UEETHE
RS R FRIKIN 3 mL BT EDTA HrEEE o, 4 CH
H 2h 5, 3000 r/min B0 10 min, WL S 2 &0
B, OB T80 CUKFRTRAT A o I il 156 . e W b
2 (ELISA) R i i FEAS b GATA4 & . GATA4 i
R KBS LR EYRHARAR, 1]
5 MEXN-HO0832, &7 h 250 ~ 8 000 pg/mL.
LRSI e i R & U B T o
3 SZItEHIE

FIFH SPSS24.0 Ge it A4 (it AT 404 7 Hr o TH i
TR AT IES R I AT 2 R, A5 A IE
B3 A R R LU R bR 22 (v 2 5) v, ARIE
oA T GERHH A A (U O [M (Pas, Prs)]
Fn THECROR AR (R B L ) EAT T T AR . 8K
PAF A IESIM AT HJ7 2250 mF, 2 ZHA%0 b I <7 ke
Ko kR, AFFEIESS ey Z AR50, MR
Mann—Whitney U test £l . 3 2 S A 3% e eR H
R ZE T 2081 ANOVA K656, 75 P<0.05 MR
LSD K46 7E 47 P LA o MBS AN A5 & IE 2 70 A 5
TTEARFEE, WER A Kruskal-Wallis H K5 o v
Pearman. Spearman A ¢ 73 # J 25 43 Ar 45 I 8 IR
fiti (CaN)5 B UGN KK (BNP) . NYHA O>INRE/M 4 .
LVEF B o 45 A IEZS 5046 B9 2 %R R
Pearman AHICAMHT, AR IEZS40 A0 0T T YR 5 g 7%
HLRH Spearman A/ HT . LA P<0.05 2 7 A48
kS 38

KR TAERRIE 2 (ROC) 6 28 UE I (2 W7

B, DABUREE O, 1S R R, 2 HF
AR UERY ROC 2k, THE M4 T AL (AUC) >k
HIMriZWiE. 454 ROC £ FiEife, 4432 Youden
R, R CBUBREE +FE - 1D R B B KRR, ikt
o7 A A2 UE A 2 T A

4 HRER

41 —REEMLEE  WE 1. HF KaisuE g
25 B4 ek, 20 BT @i e, 7 A R PRI
WA 3 GRS MLIEAE . fl e TR ZH FI HEF AR IS EZH
TEAEWY . MR FFekE B, ZRH LG HE
M(P>0.05), {H HF S MFELL AR . 0R

TEEFXT IR, ZRWAGITHE L (P<0.05),
T1 —BERER
TR 2 HF S MHSE -,
i
W (g0 s PHE
i (ves, %) 66.47 £ 10.70 68.07£1075 0578 0911
B (%)) 18(60.0)/12(40.0) 19(63.3)/11(36.7)  0.791  0.071
Wi (x5, mmHg) 11687 £ 8.84 134.90£2528  -3.688 <0.001
FE(ves, mmHg)  7440+8.94 7687+ 1434 0800  0.0%3
D% (xts, K/min) 7633 +8.75 88.93+21.20  -3.009  0.003

E: 1 mm Hg=0.133 kPa

42 GATA4 £ HF SEMRIEABRE MiFFHE
’OWE 2, R 3 SEREXT AR, HF JEIM
FUELH B M5 CATA4 SR BETE, 2965
TR X (P<0.05), #—LRM %k, B NYHA O
DIRe sy G B I, HF 0 I 7 UF 41 A8 1 v
GATA4 & EiZHTHRE, Z5A%1IH#E X (P<0.05),

x2 2HGATM EASEE (x=5) pg/mL
4 ik GATA4 . PE
fEEXT BB 30 2819.28 +1022.74

- -7.044 0.044
HF S IMBSIE4] 30 5098.14 + 1 446.98"

. D5 RSB arks, P<0.05

%3 NYHA LITRESN 2R GATA4 BEASEIEE (v+s)  py/mL

NYHA OIIRES S filkK GATA4 FAY P
14 13 375277 +907.99

% 13 583554+61605"  43.021 <0.001
V% 4 707405+ 13563

E: O5 D% rs, P<0.05; @5 MAkE, P<0.05

4.3 GATA4 5 NYHA .0 IhEE5r 2. BNP, LVEF
X Z HF ' GATA4 5 NYHA O IIREAT 42 FAH
P (r=0.914, P<0.001), 5 BNP & & 2 1AM G=



HFHE 2023F 10 85555208
NEW CHINESE MEDICINE October 2023 Vol.55 No.20 - 55 -

0.697, P<0.001), 5 LVEF KPR G G=-0.592,
P=0.001)

4.4 GATA4 3t HF SEMBIERSETRE  WH 1.
AL ROC IR GATA4 X HF K Il
W RAHIFUE, AUC 4 0.92, 95%CI[0.83, 1.00](P <
0.001), i F{EHN 0.90, FAE N 3 777.49 pg/mL,
RN 90%, KRR 100%.

1.0 |

0.6

0.6

0.4+

0.

oo T T T T 1
00 02 04 08 08 10

1= S
B 1 GATA4 2l HF S & MFER ROC #hZk

5 it

HF J@ s B0 K. WRIE . B0 S5
Wi, TEEZHTE HF WIEIRIAIY LR T EFEME
8, FEGRMRER . GO DIRE L DR P 25 EIAE FH LA
KA AT TR S I R E AR . BHIEIRTR
JE BRI PRI R0 SR, JIE e B 9 S v P 2 1Y)
e, IR RIS Sk 1 I R ) AR BT T IE
i B4 12 W s 2 T S0 AE A 1) A ME DU, B BRI
7 RIERN S IR . AR AT AR A R B, AR
BURA AR, BSdedy, RBUSERE, bRt
LI, Kt — 2R R IIWE . R
BE L BHACHEMG ; MUBSIE MK IR A5 . PRI B, K
SEAREE AR, AR R R . AR MFSE HE K
RIBHAIN R, IFRFETARBL, BIGKE W,
ZRURZ —,

GATA4 J& GATA K — 1, &) ZHAETHHE
SRR B AL SR T o GATA4 760 JJE 5 3%
ik, Z2HOEEEMAERKGEA SR, FERRIL
i = AR || R 4 AN W GV =% 51 P | R A S £

FEEREER, ZUET OISR IR, GATA4
2 G R T T e 22 ST G AR Y T 4 A% R F 3 (CaN-
NFAT3) . A 2253 2L R 6 AL B U (MAPK) . 52N
B RS M ME S A5 B (ERK) S8 2RO I
SRR NI N, 7E HF LAk R
RIEREAEH ., LL CaN-NFAT3 i@ & A0, 24
R ERR L . R LR, L4 P iE
B Ca™VREEFHR, CaN ififk, 78 CaN Y5 T, JH4L T
Y% R T (NFAT) &AW w iR, I b 4 i s i 7% 21
A%, {Hi T NFAT 741 N5 DNA 254 115
55, T AE AR P R A SR F- GATA4 BB B
BSOS 2 A, 55 DNA R fb i
(RN (TY €8 Na L L YA

AWFoE 45 R Bon, HF S8 M FSE £ MLE
GATA4 19 & & B & TR AL, ZR A%
B, PR B, BE NYHA O AE g 5] i 1
fn, GATA4 /KV-2 FFHEH FOCHE T 45 R AR
GATA4 5.0IRE4r9% . BNP LB E Y], H & IFEAH
XK, HER GATA4 n] S W HF JRIE R EREE, NAH
BRI iR R A I W Rt — e 2% X HEN
— S R A IR — 2, SRR RS 39 1] PR A
PEC R HEFT R E R HE 35 38 1) fa Xt
W, SRR DU L O L 2L GATAY T &
i, G NR HE B O NI GATAS FE 15 = ]
TR B, HBEODIREESL, GATA4 A
FEIRGHIGM, IR IE 2580 WL T4 A (S Y
B o WFFEARE 126 51 S il M AL AR A IR
GATA4 , O LA JE by 79 113 LER 25 1 4% (MHC)
B KPR I Ta R X IR, e e K e
O EFURIEBON WIS S, ARSI T R, 2
INIEOIIRE TR, HEN GATA4 VE A N 7l fEZ
570 U i SO O WL R, IR SRS B
H 25 ] 38 :F MAPK/ERK/ GATA4 3@ %, 414610 % 10
2, s ONIER), S8 HF SRR,

BT 12 8T B (B TR 2 Wibn AL . AR
HENEZ—, ROC M AE R 231 B 22 Wik 56
PERERY AN T L )12, 454 AUC K HIKi 2
Wil , AUC fHTE 0.5~ 0.7 5 [l B2 W (8 D 415
7E 0.7 ~ 0.9 Ju 2B h 45, KT 0.9 B EAHK
FZ A" AT 2] ROC fh w2 40E HF
SHEIMFSEINTE GATA4 A2 FUEN 3 777.49 pg/mL,



FHE 2023F 10 5B 5588208
56 - NEW CHINESE MEDICINE October 2023 Vol.55 No.20

I AUC 2R 0.92, HUSEE Ry 90%, F#55HER 100% .
FTI, ZEFIN NI GATA4 X HF S LHEIE Y
Wi R e, SEH2 WK 5 A U AR R R
w, HIRZFEMWIZREAL, AR IR 20
k. LRSI

AU GEREA R D, T REEA G RAFFEIE S
s B SR — A E . BRAUR MIE, AR
FHEMEH, GATA4 Fik KA S — K,
A RE SN AT HbAE R HEF 5 0L AP B A %) P9 7E ) T 3
fitth, HESEARG o R AR AL . BARASE

(5% 3k

(1] R AR St m B . P ELC A (e S B s
2021 HEZE)). PEEFRE, 2022, 37(6): 553-578.

2] farn, F3cat, TZEE, 55 O E WAF R FEpE 2R
MIBARSCHRIFSEN]. TP EEZhimf, 2008, 7(1): 58-60.

[3] TONG Y F. Mutations of NKX2.5 and GATA4 genes in the develop-
ment of congenital heart disease[J]. Gene, 2016, 588(1): 86-94.

[4] SONGK, NAMYJ, LUOX, etal. Heart repair by reprogramming
non— myocytes with cardiac transcriptionfactors[J]. Nature, 2012,
485(7400): 599-604.

[5] MHTwE, R ARMEML dEa. NRIEHREL, 2004:
165-166.

[6] Hfkds. P2l 2 KB oEds SN GRA M) dbst: PEE
ZiRHE IR I, 2002.

(71 2/, ffdde, BBt BTl A ] [ Y. g e vy v BRATE
AT AP EE2E 255, 2013, 28(5): 1339-1345.

[8] BENDICKOVA K, TIDU F, FRICJ. Calcineurin—NFAT signalling
in myeloid leucocytes: new prospects and pitfallsin immunosuppres-
sive therapy[J]. EMBO Mol Med, 2017, 9(8): 990-999.

[9] HOGAN PG, CHENL, NARDONE ], etal. Transcriptional regu-
lation by calcium, calcineurin, and NFAT[J]. Genes Dev, 2003,
17(18): 2205-2232.

[10] BJEAE, W2%E, 2960, 45 SIRMASlRES 502850
WUSER (5 546 ). B, 2006, 22(9): 1717-
1720.

[11] Bk, sk, ARCF, . MHRMMEBIREHE SEss 500
T B O LB HLEI]. RGO, 2006, 21(4)
291-293.

[12] BRBHPEAS, B3k, XM, 5. PCIVAYT St O LR GATA4 i
FIFRIAI ] hEBEZGE, 2015, 17(9): 1410-1412.
[13] 2k, WU &, P, 45 2 URBIE Iy Pee )y s
D H IR B GATA4 FKIKAYSZMA[T]. AR R, 2014,

29(9): 2967-2970.

(4] B, HEZ, X7, 4. S KHKIEE S0 ERK1/2,
GATA4 {5 5 il % i 35 /N B0 I B SE B WP 5T 0], Bk rhBe
2022, 43(1): 8-12.

[15] Xk, sk3EE. dar shEEIE G A W R JR Y 0T
WL PEZGE, 2020, 61(24): 2204-2208.

[16] Atk BEeEgEit-EM]. dbnt: NRTEHRH:, 2002: 164-
178.

(FTAEZEE: XARE)



