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[ Abstract] Objective: To investigate the immunomodulatory mechanism of Kangxian Yixin

prescription (KYP) on autoimmune injury mice and its relationship with the T helper 17 (Th17)/regulatory T
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cell (Treg) balance. Method: Sixty healthy 8-week-old male BALBc mice were randomly divided into a normal
group and an experimental group at a ratio of 1: 5. On the 0", 7", and 28" days, 0.2 mL of porcine cardiac
myosin emulsion (containing 0.1 mg of porcine cardiac myosin) was subcutaneously injected into the groin,
armpit, and back of the mice in the experimental group to induce an animal model of myocardial immune injury.
Mice with myocardial immune injury were randomly divided into a model group (Model) , a KYP group
(20.4 g-kg'+-d"', ig), and a valsartan group (12 mg-kg'-d", ig). Mice in the control group and the model group
received the same amount of normal saline by gavage. After four weeks of intervention, the heart tissues were
collected. Hematoxylin-eosin (HE) staining and Masson staining were used to detect pathological damage in
heart tissues. Enzyme-linked immunosorbent assay (ELISA) was used to detect the expression of type B-type
natriuretic peptide (BNP) , anti-cardiac antibody, interleukin-17 (IL-17), and interleukin-10 (IL-10) in the
serum of mice, and the expression levels of Th17 cells and Tregs in the spleen were detected by flow cytometry.
The protein expression of B-cell lymphoma-2 (Bcl-2) and Bcl-2-associated X (Bax) in heart tissues was
detected by Western blot, and the mRNA expression of retinoid-related orphan receptor gamma t (RORyt) and
forkhead box P3 (FoxP3) in the spleen was detected by quantitative real-time polymerase chain reaction (Real-
time PCR). Result: Compared with the control group, the model group showed worsened pathological damage
in heart tissues, elevated serum levels of BNP, anti-myocardial antibody, and IL-17, decreased serum
expression of IL-10 (P<0.05) , increased expression of Th17 cells and reduced expression of Tregs in spleen
tissues (P<0.05), increased protein expression of Bax, diminished Bcl-2 protein expression, elevated Bax/Bcl-2
ratio, up-regulated mRNA expression of RORyt, dwindled mRNA expression of FoxP3, and elevated ratio of
RORyt/FoxP3 (P<0.05). Compared with the model group, the KYP group and the valsartan group displayed
relieved pathological damage in heart tissues, decreased serum expression of BNP, anti-myocardial antibody,
and IL-17, increased serum expression of IL-10 (P<0.05), reduced expression of Th17 cells and increased Tregs
in spleen tissues (P<0.05), dwindled protein expression of Bax and elevated protein expression of Becl-2in heart
tissues (P<0.05), diminished Bax/Bcl-2 ratio, reduced mRNA expression of RORyt, up-regulated FoxP3, and
down-regulated ratio of RORyt/FoxP3 (P<0.05). Conclusion: KYP may improve myocardial immune damage
by regulating the Th17/Treg cell balance.

[Keywords] Kangxian Yixin prescription; myocardial injury; autoimmunity; T helper 17 (Th17)/
regulatory T cell (Treg) cells
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BB R N 1R (LVESD) , 22 % &F sk R 1 1 48
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AR 00 R R JRR BN OE R 2 /N BRAE TS 1 H . AL/
BRI T 36 K, BA L EZ R %R 1, 51EH
41 [ %, ¥ B 41 LVEDD, LVESD 14 kX (P<0.05) ,
LVEF B ik (P<0.05) .

# 1 WLALALEKE A X BALBe /MR LVEDD, LVESD, LVEF B &
M (X£s)

Table 1 Effect of cardiac myosin on LVEDD, LVESD and LVEF
in BALBc mice (X+s)

25 n  fl#/mg LVEDD/mm LVESD/mm LVEF/%

EH 9 2.93+0.15 1.38+£0.15  89.25+3.77

T 36 0.1 3.11+0.24"  1.95+0.19" 75.10+5.15"

- HIEHW 4 H# V' P<0.05,

HF 3 A5 R 2 /)N B H B BE AL 3k 5 3R 0K 4 S R A
M Pt zaob o dl, B A 12 o RIEC
PS5 5 P ) B AR A T H AR 1 B 24 R
R NAR SRR R 95 THA . K P 25 T WURL I T
AR IR IR AT A O LA 0 TS T
PLEF 250 )7 204 g-kg'-d' B EVD AL 45 T 40
VI 12 mg-kg'-d'HEE o IEH 4 AR 2] 25 T [
TR EM ALK S SN E 48 )5 B .
2.2 HE %% {8} Masson %% 800 5.0 JJL 20 21 I 0y A8
b B AN B LA U E T 4% 22 58 W RV
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{& 5% & , Fixation/Permeabilization T 4 W& [ % % 5,
PE #5 ic A9 TL-17 $it 1k 5 FoxP3 $T & % {2 | Flow
Cytometry Staining Buffer 51 2 21 ifg LA [ HLAG I .

2.5 #E H A EN G v (Western blot) il .U AILZH 21
Bel-2 fil Bax & [ # ik % M RIPA-PMSF 100: 1 /Y
Ll ] T 5 2 11 R o 2 A R, B 43/ B LA 2R i
T7 28 R IR BB T vk 2 1 h IR 0
HLFIA 2 4 °C,12 000 r+min 2.0 5 min, B3, 4K
P BCA K57 & 16 1 1 i B BCA T 1B, #il1E &
o o 2 0T BEAT o i MR A, SR AT e A,
A N 7 & #Y) SxLoading buffer X 2 it ik , R % &
L, 100 °C 4 J& A W & 1l =P, AR, T 10%
SDS-PAGE i, 3k # 200 V, 20 min 5 # 100 V, 1 h H
VKT B RE A, 240 mA B 15 2 h, 5% IR W K
P 1 h, T L B —BUA B B B TR IR [ 4 °C
o o, HOR W ORE B B 40 R, Bax, Bel-2 $T &
(1:2000), GAPDH LK (1:4 000) . #JE7E TBST
HPEE SR, BEIR S min, SRR IRE TR SRR
Pr(1:4000) i FERIRIEE 1.5 ho B K
FE TBST ¥4 S, /K 5 min. % 18 BECL #8 &
JEWA-B 121 E ) i B, TR R A TR R
TR W Y I ) B i S vk B3, foff FH e i P15 3R G0 A T
AT AR IR BE M, £ 41 UL GAPDH A N £, it
A B A% 1Y K JEAE LM, 45 3R LU (B DL IE F
R HEAEGE T W .

2.6 Real-time PCR &ML ILZH 2 FoxP3, 5% 5% A+
4 A TR A OC I 52 1K yt(RORyt) mRNA £iL I

B4y /N B0 L4 21 & T Buffer Rlysis-AG H1 5] 3¢ %4
i, KR B ) £ 4 BOUE RNA L 328 FH 8 90 I 1 1R 25 1
I 7 SR T RNA 2 BE (W BE A/ Ay U TE 1.8~
2.1 4 A RNA 2B A 8 ) I 5 o, MR 4l s e s ik )
& JE 47 25 B DNA J i , iz H DNA Engine Peltier
Thermal Cycler #F47 & % 5% ) B, W58 45440 37 °C,
15 min, 85 °C,5 s,4 °C¥ X5 BUH 4 18 i cDNA,
P B AR PE IR 95 °C L 30 s, PCR 2 i 95 °C, 5 s,
60 °C,34 s, 50 NMEH, LA cDNA A A, 914 H (1) 3k
. WLEE PCR ™ Wy 1 ¥ ik 1h 2602 5 45 & br i . 51
Ve 5 i A AR ) AR () IR AT BR A W] A,
K FH 2009 45 & 4 mRNA £k KF ., 5195
W2,

*2 5lWF3

Table 2 Primer sequence

ElR7] JPHI(5-3") K B /bp
FoxP3 ¥ CTTAGAGAAGACAGACCCATGCTG 225
T AGCCCCTGGTCCCTAGAAGT
RORyt ¥ CTATGATGCGAGCCAACT 150
Fi# CGGTAGGTCTTCACACTG
GAPDH [-{if TGACCTCAACTACATGGTCTACA 256

Fi# CTTCCCATTCTCGGCCTTG

2.7 GeitE AT SR A SPSS 21.0 X B d #E 47 4y
Mr , % FHl GraphPad Prism 6.0 % {F £ 47 e i1 16, BT
AR DL s 2R, Mk AIEZS 20 A 19 1 &= 5Tk
PR A FE A S5 500 08] Fe AR IS ST REAS e K 3, Z R A
Y 800) H %k F One-way ANOVA £ 56, 2H [8] 5
bl A R H B/ i 35 1k 2% 5 1 (LSD) £ 35 5 SNK £
B 5 ANAF G I A 43 A1 WU SR FH AE 2 80K 5, 21 1R) T A
& H Mann-Whitney U £ F1 K 55 , 41 9 b 38 R H
Wilcoxon & 1 ¥ % , LA P<0.05 N 22 % B 4 it 2
B,
3 &R
3.0 XPASA/NEUCIE RIEIE SR 5 IER A
Pl A, A AL 4 /)y B0 R 3 T ZROG B0 SR
g A8 G UE M FRUBE B O, SR A, B AT R
O T AP A /N B0 R R TG, B SR
ARl D R E I AR /N LA 1
32 MEA/NROMALUR BB Em 5IE
B LA AR Y 2 /)N BRLCs JUL A BB S R LR R
S, WL TR) 5T 4% 1 4 B = 3 W 0, e it 2 1 3 2 00
D LA AL B B o BUET 250 J7 4 R 45 b 20 21 /N
B JUL 4 b 7K i B 25 1 3R A8 B R 04 o JULTR] BT 48
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A B C D
A IEFH B BRI C. BiLh 450 U5 ;D STb I
B 1 HULF O 77 3 & H /N RO R R R A Y R
Fig. 1 Effect of Kangxian Yixin prescription on heart and spleen

of mice in each group

eI DR L WA 1 i e = = I N S
&%%30

x3 OAHFOAMNEAMNRONALRFERFRSBHHM (3=s,
n=6)
Table 3 Effect of Kangxian Yixin prescription on collagen volume

fraction in myocardial tissue of mice in each group (x+s,n=6)

215 Fl 4 /g kg B JE B B %
EH 1.64£0.11
T 30.39+0.61"
SIS ARy 20.4 3.93+0.08
fiYIH 0.012 3.45+0.217

5 IEH 4 A VP<0.05; 5B R4 B Y P<0.05 (K 4~8 ),

3.3 XA AL/ B B 4h R IK(BNP) , 50 L ST
WRIKAY T 5 IE w2 TR, B R 2/ BRI i

BNP, $it.C LT A 2k 1 W 2 T} 25 (P<0.05) ; S5 AL
2 b3, PUAF £ o0 5 2 B A5 vb 38 20 /)N BRI 3 B0 L
P BNP k] R R (P<0.05) . W34,

F4 HAZFOAWNEENRMFEBNP, FLOMIER R (X5,
n=6)

Table 4 Effect of Kangxian Yixin prescription on serum BNP and

anti-myocardial antibody of mice in each group (x+s,n=6)

21 5 Fl /g ke BNP/ng-L"'  HuoAiiA/pg- L
IEH 352.08+14.63 6.68+0.17
F 2 462.73+12.86" 9.47+0.38"
BLLr 25007 20.4 385.77+19.90” 8.14+0.25
(R El 0.012 389.45+15.88 8.41+0.24%

3.4 XA/ BTG IL-17,IL-10 £ AR E w5
TEH2H LA R 2 /N BRI TL-17 3R 55 B W 7t
IL-10 5% 35 W 58 B A (P<0.05) ; 515 20 L 4%, B 4F
g U 7 2 K A YD 302 /N BRI TE TL-17 B B R A
IL-10 Rk K VW i 7 =5 (P<0.05) . L3S,

5 mAROANSHMNRDE IL-17,IL-10 REWF M (35,
n=6)

Table 5 Effect of Kangxian Yixin prescription on expression of

IL-17 and IL-10 in serum of mice in each group (¥+s,n=6) ng-L"

20 51 4t /g kg IL-17 IL-10
EH 40.18+2.64 113,93+2.86
Y 62.77£5.51" 73.53+3.55"
EESE SR 20.4 42.50+3.63”  111.54+5.64”

ERuS:E 0.012 43.48+2.37Y 99.96+3.48%

3.5 XF 4% 4/ BUMUIE Th17/Treg 40 i 2 1K Y 5% Wi
5 1F# 41 e fse R 2 /N BRI P Th7 40 g 3634

B2 farsaO s & 00RO LA R R E R SRR (x200)

Fig.2 Effect of Kangxian Yixin prescription on myocardial pathological morphology of mice in each group(x200)

- 30 -



528 B4 4 W] HEXBAFZRS Vol. 28, No. 4
202242 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2022

it B S T, Treg 20 ff 32 3K & W 0 B AIX, Th17/Treg
W & T 5 (P<0.05) ; S AL A L g, DL AT 250 Jr 4l M
570 3H 20 /)N BUMLIE Th7 40 i 35 35 5 B 8 A%, Treg
g fE 3k B B A &, Th17/Treg B 2 % {1k (P<
0.05). WL3Ke6.

x6 MAMOAXMNZH/NR Th17, Treg MM RIEHF I (35,
n=6)
Table 6 Effect of Kangxian Yixin prescription on expression of

Th17 and Treg cells of mice in each group (x+s,n=6)

20 5 FEE/g-kg'  Thl7/% Treg/% Th17/Treg
51 0.68+0.09  8.77+0.49  0.08+0.01
ai 2.47£0.23V  4.53+£0.12"  0.54+0.04"
WeFwm o) 204 1.05£0.10”  8.39+0.34>  0.12+0.01%
ETR BN 0.012 1.58+0.427  7.10£1.26”  0.25+0.06”

3.6 X454/ R0 L4 41 Bax/Bel-2 3k (Y 5 T

5IEH A i, B2 /N BLUG HLZH 2 Bax/Bel-2 BY
TR (P<0.05) ; SR A HHE, PUAT #5077 4 ) 40
Th3H 2H /N B LA 21 Bax/Bel-2 B 3 54K (P<0.05) .
W3, % 7.

Bax W S S e 21 kDa

Bol-2 o Mo D @ 26 kDa

GAPDH S SN S s— ¢ D2

A B C D
3 FAMNROIAELR Bax,Bel-2 & H RiLHE K
Fig. 3 Electrophoresis of Bax and Bcl-2 protein expression in

myocardial tissue of mice in each group

£7 RAHOFNEZHNROHELR Bax,Bel-2 EEREHFM
(X+s,n=3)

Table 7 Effect of Kangxianyixin prescription on Bax and Bcl-2
protein expression in myocardial tissue of mice in each group (x+s,

n=3)

21 5 # 4+ /g-kg' Bax/GAPDH Bcl-2/GAPDH  Bax/Bcl-2

EH 1.00+0.00 1.00+0.00 1.00+0.00
A 1.65£0.39"  0.53+0.00"  3.09+0.72"
PLFH LT 204 1.07+0.36%  1.60£0.47%  0.67+0.13%
ERUSEl 0.012  0.84+0.10  1.13+£0.05  0.74+0.11%

3.7 X4/ E RORyt, FoxP3 mRNA ik
S 5 OE R 4L B, B2 ) BB IE RORyt
mRNA % ik J} & , FoxP3 mRNA % ik [ X , RORyt/
FoxP3 mRNA T} (P<0.05) ; 58I 40 WAL, Hi2F 25

O J7 41/ B IE RORyt mRNA 2 ik 1 i [ A%,
FoxP3 mRNA ik 7t & , RORyt/FoxP3 mRNA B i
AR (P<0.05). WL 8.

®8 fLFsL T & AN R RORyt, FoxP3 mRNA R XK ¥
g (X+s,n=3)
Table 8 Effect of Kangxian Yixin prescription on mRNA

expression of RORyt and FoxP3 in spleen of mice in each group

(X+s,n=3)

21 5 FlH/g-kg'  RORyt FoxP3 RORyt/FoxP3
LA 1.69+0.33"  0.65+0.10"  2.66+0.58"
P zs00r 204 1.07£0.18%  1.15+0.01”  0.93+0.16%
A ybin 0.012  0.2240.19” 0.82+0.07”  0.87+0.16%

T BIE W H A T8 PR 1 mRNA AR R 3h 50 1,

4 itit

H 5 s 55 22 g0 LR 11 DCM & J' i) &
BLF R 22— B 9T & PSR T ik B 41 J& DCM
S0 U 20 3 BEAEAE 0 Ik B 240 M =2 — , T 7 R
K F4E H T 204k B Thl, Th2, Th17, Treg % 4 iy I
B, 250 MR si " 0 Th17 485 Treg 4i
WL AE Dy e S oAb B AR B A B, 2[R 2 RE ALK G5 T
fE B AR X R, Hirp Th17 4 B 2 RAVEH,
A 3E G g B TL-17A (4 5 DA A 3R 3K B0 L4 A
TS R AT B G R A R A S AR R I SB00 WL
B0, 9= Hhro NPT = 4E | H o4k 32 i sk
T RORyt B SE WA . Treg 41 M A9 4 73 3 35 /5 FH 7E
PrAre o LA B 32 P O WU 35 5 T R $5E C
SR N 30 Ao R i Y G 92 1 ) 48 G IR T TL-10
R HEHF B B T 52 R0 A 32 A g5 By AH , 400 1] At bk L An
L F% T 6 >k 41 < e 8 S nvy RN 2H SR IR LA Ak A7 p
MG SR 5 L F FoxP3 AU RZ M B T RORyt
5 FoxP3 43l J& Treg &M Mg A1 Th17 40 H 2 15 1 3% &R
T B sk PR 70 LA SR G SR R R T 3 455 )
Treg/Th17 4 il 1) V-] , 52 22 B i 5 J5 A8 i 4 Y, 41
iz F OB BERR LS . Treg/Th17 41 i 2K fi
T 0 WL S 9 88 05 1 & AR L BRI, — SE R )
RORyt, STAT3, FoxP3, M 1fii # ¥ Th17/Treg 4l Jifd kb
R ] 25 W) E AR WF 90 OF K, M v o AR O — F
RORyt 41 il 71 >* , BF 5 & WA v] 3 3k 40  Th17 19534k
B H B RO R .

BULF 5 0 5 AR YT M AL DCM 1 A &L
J7, A28 S TE B I I A S o B AR RN e K 5 4l
T B g Bl b Ak R A B O
ARA TR TR MEE AR AR Z L T
LS RAN TR o A g, FHRR S I B 2R BT,
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SRS AT B2 I E RS AR s R
B LRIKB I, 7 2 g B R AR K PS5
110 TN 1178 P ST TN 19 TN 1115 s
J5 M3k 25 S TEBG T LA K 2Z Ty G PR 5 2 B AT
HH S A3 RO T RB O i ) A A 9 BT
11RO R B A AT 75 e 1 o s B
7 B A s UL A AR A A R AR 0 LR A
PO A, M DCM K RO D BE, e ah , B
R AR TR I, BLLF 30 P IAa S 3 R
XA AR S 2] 3 S 22 O SRR AR R T LA
RESS B LR 250 J7 R 25 8 R H A ) R AR
F,—J5 1, 8 T 2 W 1R 5T 1A 8 98 {2 #F IFN-y, IL-2,
IL-4 F1TL-10 (9 43 96 , DTG A2 34 T 96k 2 200 M 34 5, )
Bl G REVE T, [ B 38 i 7 SOD B CAT #9315 1 , %
Ik MDA & &, i RIS AR It B2
WEZGR0 0 55— Oy T, RERE AR A /N BUIL-2 43
b/ 15 Tl W N B /AN A YN L I
it 384 B, R 3] G g 0 AR 5 S R RR S E A
S /N B W 40 B 7 P 00 A 4R B0 R 2 b
S0 E RN B S 28 R LA RO A B g
PEO LR K B LA ge b=, A S B iF it Bl
FoxP3 35 3 8 il TGF-B,, IL-10 FI IL-35 (1) 7= 4= i
T Treg 43 Ak, DT 400 a6 328 B3 49> o s 0 A0F ¢
B P LR 25 0 7 697 DCM A1 LT o, 8 25 & %
FEAEM, B2 IF AN T TR AMERT, RTF
I, PUEF 250 J7 HAT VY s, 40 a0 WL G g 40 405
HIYEH

AT B0 WL B 9 458 405 /8 RO LA 43 5 4
JLYA T I AF  PUET 250 5 E 0% B AKO L f 02 453 495 /7
BRI 35 BNP, 10 il .0 UL 40 A A% 1 3K K, [ B AIG
Bax/Bel-2 i ik IO WLAT I 120 45 THieF i
O IFIBIT TG O USRS 30 405 /s BUAY 0 WLZH 21 TR] 8
A1 R T A N || 2 B R VR e - Ry A L
B O AL B0 R 455 /0 B0 L2 2 A s B ek A L 5
AR 98 25 S — B0 oAb, PULR 25 0 J7 AT AR
O WU G 2 45473 /0 BRI ¥ PP B0 LT A4 1 22 3k, TRk
PR PULR 25 0 5 HAT W S ge /E H . X 45 4/ B
M8 11-17, IL-10 %5 4 i P 7 K 0 & B, PLEF 250 05
AL DA R AR O JUL A 8 400 405 /08 BRI 37 2 8 IR IL-17 1Y
Tk THE PR IN T IL-10 0 K3k, i — £ &
B, BL £F 25 0 J7 400 40 UL B 8 A0 KRR I 4 2
RORyt i [H F 3k /K-, T FoxP3 3k K ik K F | [A]
B A2 UE Treg 40 0 52 35 , Wi /> Th17 4 fig ik . A L
R BLET 250 J7 R A R0 0 WL S 2 83 405, vl g
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58 9 0E R F #0235, I $5E Th17/Treg 40 i 45

T A0 ] & RE 5 3 T A 2 &, 400 ofil o0 WL B 2 460 405 A

KA IE Bk — R PU AR 25 0 T IR T H B A

R 5K AL AL 9 AL F 5 B (AR 4 <
[FIZEMR] AXRAREATHE YR,
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