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Abstract Amid accelerating population aging, atrial fibrillation(AF) has become the commonest sustained
arrhythmia in older adults. Research to date has focused almost exclusively on patients with established
disease, leaving the vast population of healthy elders under-studied. Because AF threatens healthy longevi-
ty, preventing its first beat is now an urgent public-health priority. This study examined the cardioprotec-
tive effects and synergistic mechanisms of Zhigancao Decoction(ZGCD) combined with D-ribose and folic
acid, as well as its Medicinal-Food Homologous Formula(MFHEF) , in a rat model of acetylcholine-calcium
chloride-induced AF. Rats were divided into eight groups: blank control, AF model, ZGCD alone, ZGCD
+ D-ribose + folic acid, MFHF alone, MFHF + D-ribose + folic acid, D-ribose alone, and folic acid
alone. After establishing AF via tail-vein injection of acetylcholine-calcium chloride, general condition, AF
inducibility and duration, serum cardiac enzymes(CK, CK-MB, LDH, ¢TnT), the inflammatory cytokine
TNF-«, and oxidative-stress markers(ROS, Fe’", SOD, MDA) were evaluated. Compared with the AF
model group, all intervention groups improved general status, prolonged AF induction time, and short-
ened AF duration. ZGCD -+ D-ribose + folic acid and MFHF + D-ribose + folic acid were significantly
superior to any single-agent group in attenuating myocardial injury, suppressing inflammation, and reduc-
ing oxidative stress, demonstrating clear synergy. The traditional ZGCD combination produced the grea-
test reduction in AF duration. These findings indicate that ZGCD or MFHF combined with D-ribose and
folic acid enhances cardioprotection in AF rats, with synergy likely mediated through alleviating myocardi-
al damage, inhibiting inflammation, and attenuating oxidative stress. This study provides robust experi-
mental evidence for the rational pairing of traditional Chinese formulas with functional nutrients and offers
a solid data foundation for preventing AF in healthy older adults while guiding the development of next-
generation Medicinal-Food Homology products.
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Fig. 1 Electrocardiograms of rats in each group
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Tab. 1 Comparison of atrial fibrillation induction time and duration among rat groups
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Fig. 2 Effects of Zhigancao decoction nutritional intervention on serum cardiac enzyme levels in rats
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Fig. 4 Effects of Zhigancao decoction nutritional intervention on ROS and Fe** levels in rats
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Fig. 5 Effects of Zhigancao decoction nutritional intervention on MDA and SOD levels in rats
3.8 AT B RS T

B BRI i i S T R B 4 O LR 0 55O LA B IR BE GO LB T D L R Ge e R AE (TNF-a T
ED LR B JE A (ROS/Fe? T /MDA FHE5 . SOD #E) , Szib st Bl Minge 2 s, o Widl 4 8 br e 52



774 SRR 27241 CFL AR BO

B A PR R RO ORI 45  FULLAY_EOR AR B3 B [R) B2 E A9 24 4 RG] 17 4% 41 1) BAT DI R] 8%
N, —ZE TR GO R AR + DR+ R L6 35 5O WU A7 L 00 1) 9 RE R 2 i SRk N
AT S OR Y  25 0 TARAT B — 25 100, U] TS T Sl ad 240 0 2l i (PR L HLRAE . B O LIRS
SR U S LA RNG TR . AR H R SRR Y = 25 S 4IRS 5 P R 2 MR R E S
2 AR H A ERR T SOD W75 1 R H 3 L3 I & H 507 bl B & 4 BRAZ OS2 U 1 i
HABRE B ST, REE 2 T R SR BT AR AR GE . S SRR W = 25165¢ 5 Jr 52 BRi i B[R &40 42 T
HLA R X470 s BT A Co UL 3 o Ry TR A B e PR IR 1 S i
R2 REBEGREBASARERNARFIER ZERKTRBRHERLCE
Tab. 2 Summary of multi-pathway intervention effects of Zhigancao decoction and its

combination regimens in a rat model of atrial fibrillation

LR

20531 (CK, CK-MB. SR AL R SULFURAE TIN5 RO
LDH, ToD (TNF-a) (ROS, Fe?™) Z 4% (MDA, SOD)
. s Cln
G IE N GebEIE N G bEIE N YRS E A
o P AL fEHEAR S 2 IR I
ST KT ST KT b
MDA 3% T ORI AL I A
B Al BT BT BT
e " ™ ™ SOD BT OUUR A Bk &0 5 AR
23 MDA e AT B
A B FHEAT 3 WA R 3 VAT 3
" " " WEAE SOD 7H U Kt LR R T
23 MDA SRR AT — R
AL MR 3 RN 3 RN 3
" " " We (i SOD 725 P RO R AR
MDA &8 F B
DR BT N T DRl — s UL S J M
SOD #fFt &
MDA 5 F
nmRdl T R T O AR AR A AT B AR5
SOD B #H5
i . . - MDA BETFHE S w0 = 254 D S i
;%#;ﬁ ;;f% ;;;m ;;;m SOD § %75 PRSI 1 ¥ B
I R N N
S s S SRS SR 4 TP A
SRR =2 MDA 5 e
o TR TR TR SOD W57 SR = 256 4 DY RO
e SORUA:
4 e

4.1 K H 5 )i

PORSERAESE T R H R S ARSI & DR R n] I G s B B R B BE R PR T, TS
SCRE 55 T BN Z 8 S LU 7 i A B — 20 B R R AR A RE (A B PR . s B O L
B AEF 0 Z S B BHAERE L O S0 B 5 O AR SBOO IR R 3R Sgh B H5Y . 3 3 MR R 5 i
WET7 ZARARAE T AR AR AR E » ol LUGES S B BT IR A9 2207 ARBE 1 BA AR BH L BH FoR B9 -5l XURh 3
AMARERE Y I . FEAR A AR 28 b e LURERSE AR 22 0 T gl B (i e 4 L K A A5
BRI, iz T AT O, 22 S5 500 (e RO 5 AR 7 R ) T TS A T 2 AR R Db L O
JEEERLHIZ 3 54 % St .

4.2 fegirp ARG IACE S &

g8 5 T B el JURR 2568 2L BT R HoAb 2 o R B ) 2, RGO 2R B2 B U RUARZe M2k . A AT
TG IAL T UL 2B R IR TG M 153 s A DR RII R  ZR G0 0F i HE 5 T a0k & fof X ok fk
Rt PR L SR B S B A VR A T S AR b 25 DRI TR BB AR S 2 SRRt S



555 S 5 F LI R RIS R J7 RS DR/ IR U B AL IF 5 775

{0 = 2T 7 AR S K B A NI 456 BB g K, I CK, CK-MB, LDH % ¢TnT K250 L
BRSO A G807 SR A Ach-CaCl, i3 YR IR B B B v, 5 H 5 SO 2SR R IR S ) 5 D-#%
IR = TR, T RAE O LB ] TNF-a, ROS K& Fe'' 38, I42 T+ SOD 16 L TE 52 25 < B -
FMEDTRAL-PUR U R T 57 B DAL o 2R 22 344 T A BRAAL AL B D RETE £2 i T e 4R 43
TSz RIVRT S A B E 5 5 SR B TP A b o g i R o A - o 4 il B MR SRR
®3 REEGAHE

Tab.3 The explanation of Zhigancao decoction prescription
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