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Effects of Mahuang Xixin Fuzi Decoction on TLRs Response and Cyt-CO-mediated Apoptosis Regulation
in Mice with Influenza Disease of Kidney-yang Deficiency

XING Shuyan', FAN Shanshan', YU Qinhui', MA Qingyun', SUN Qihui', YANG Yong” > ', RONG Rong"’
(1. School of Pharmacy, Shandong University of TCM, Jinan 250355, China; 2. Experimental Center,
Shandong University of TCM, Jinan 250355, China; 3. Shandong Provincial Collaborative Innovation Center
for Antiviral Traditional Chinese Medicine, Jinan 250355, China; 4. Shandong Provincial Engineering Research
Center for Antiviral Traditional Chinese Medicine, Jinan 250355, China)

ABSTRACT OBJECTIVE: To study the effects of Mahuang xixin fuzi decoction on Toll-like receptors (TLRs) response and
cytochrome C oxidase (Cyt-CO) -mediated apoptosis regulation in mice with influenza disease of kidney-yang deficiency.
METHODS: Totally 48 male Balb/c mice were randomly divided into normal group (n=12) and modeling group (n=36). The
modeling group was intraperitoneally injected with estradiol benzoate solution (8 mg/kg) and intranasally injected with influenza
virus HIN1 (20 uL/mice) to establish the influenza disease compound model of kidney-yang deficiency. After modeling, the
mice were randomly divided into model group, positive drug group (Oseltamivir phosphate capsules, 0.195 g/kg), Mahuang xixin

fuzi decoction group (1.802 g/kg, by crude drug) , with 12 mice in each group. Each group was given relevant medicine

- intragastrically, normal group and model group were given
AJEGTUH {5 H SRR Ik 4 BT BT H (No.81873220 ,

No.81774167) ; L A4 FRBHEATHT T FSTH (No.2018CXGC1307) 5
INAA TSI H (No.2020CXGC010505)

LB . BEFETTI0) : HRE B DT TR R S B . E-
mail : xsy407861520@163.com

BRI R WL S L BRSSO P2 R T calculated. After last medication, the organ (spleen, thymus
PR 5 R, E-mail : rosierong@163.com and lung) indexes were calculated; the pathological changes

corresponding volume of normal saline intragastrically 20
mL/kg, once a day, for consecutive 6 days. During admi-
nistration, body weight and anal temperature of mice were

measured daily; the percentage of initial body weight was
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of lung tissue were observed. The viral load of influenza A virus HINI in lung tissue was detected (reflected by M gene mRNA
expression) ; mRNA expressions of TLR3, TLR7, myeloid differentiation factor (MyD88) and Caspase-3 in cardiac tissue as well
as the activity of Cyt-CO and the content of cytochrome C (Cyt-C) were also determined. RESULTS: Compared with normal
group, initial body weight percentage and anal temperature of the model group continued to decrease (P<<0.05) ;the spleen and
thymus indexes were decreased significantly (P<<0.05), while lung index was increased significantly (P<<0.05) ; the lung tissue
lesions were serious. Viral load in lung tissue, mRNA expressions of TLR3, TLR7, MyD88 and Caspase-3 in cardiac tissue as well
as the content of Cyt-C were increased significantly (P<<0.05 or P<<0.01), while the activity of Cyt-CO in cardiac tissue was
significantly decreased (P<<0.01). Compared with model group, initial body weight percentage and anal temperature of mice in
Mahuang xixin fuzi decoction group showed an increasing trend from the fourth day of administration (P<<0.05 or P<<0.01). The
spleen and thymus indexes were increased significantly (P<<0.05), while the lung index was significantly decreased (P<<0.05) ;the
pathological injury of lung tissue was significantly improved; viral load in lung tissue, mRNA expressions of TLR3 and Caspase-3
as well as the content of Cyt-C in cardiac tissue were decreased significantly (P<<0.05 or P<<0.01), while the activity of Cyt-CO
was increased significantly in cardiac tissue (P<<0.01). CONCLUSIONS: Mahuang xixin fuzi decoction can improve influenza
disease of kidney-yang deficiency in mice, the effect may related to inhibit TLRs response and apoptosis regulation pathway
mediated by Cyt-CO.

KEYWORDS Mahuang xixin fuzi decoction; Influenza disease of kidney-yang deficiency; Cytochrome C oxidase; Cytochrome

C; Apoptosis; Toll-like receptors; Mice
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KR TR LA IS BB F s iiss 7 Kk,
MR 36 /NP BEALIE PR 12 AL {3236 shik
BOFN 5% 7 T I K B IA), A R B B R AR T R
e, BRIE 2 BESCHR[21] R 50 145 A S PR 4%
F I, % AL /N B A% 20 WL/ 2 S A F R HIN

TEZES 2021 45 3286 1

Tt S B X R PR A (IMLBE 12 640) LAY B FH R ek
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KIS 5 E  PCREEFEA T2 o BU BURi4
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BRI A6 I 107 e AT M RNA BEHL . SR8 oh-n] I
A3 IEE BT E RNA B BE R4l B J5 , UG % B H A
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12| cDNA. LA cDNA AR FH P A i E1 7 PCR A
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Tab 1 Primer sequence and amplification length of

each gene

HRAR A —3) T, by

GAPDH i : TGCACCACCAACTGCTTAG 140
T : GGATGCAGGGATGATGTTC

MIEH . CTTCTAACCGAGGTCGAAAC 189
Tii: CGTCTACGCTGCAGTCCTC

TLR3 i TTGTCTTCTGCACGAACCTG 204
Tif: CGCAACGCAAGGATTTTATT

TLRT Ff: GGTGGCAAAATTGGAAGATCC 11
Tii:AGCTGTATGCTCTGGGAAAGGTT

MyD88 i : CAGCGAGGTTTGCATCTTCTT 106
Tli#: TCACTTTCTTGGGGACTCAGG

Caspase-3 Hif: GTGTCCATGCTCACGAAAGA 143

Tiif: CCAGGAGGACCGTCAGATTA
2.8 INFUDAEZALA T Cyt-COEMEF Cyt-C EEBNE
2.8.1 Cyt-COTEME  HUNROELHZ 10 mg, N A 60 pL
15 PR (Reagent A)THVE 1 IR, B AR AL 72 , IR H HX
W SRS A T ¥ 19 500 nL 2 f# ¥ ( Reagent
B),fE4 °C T L 13000 t/min 250> 5 min, W H_F 8 -
K BCA 300 5 2 VR B 5, 44 B Cyt-CO T P 7 3k
F G LLERAD-1T LA Y BE T A /N B 4 4
Cyt-CO Ik
2.8.2 Cyt-CH&ir #4245 10 mg D IEH LU A BEIR Eh 2%
MR (PBS) 90 L 19 & il 25 4L 2151 3, s it BE I, LA
3 000 r/min 0> 30 min, B . #% 18 Cyt-C ELISA
SRR G 18 BH A5 777k LA AR AR /N UG IEZH 21 Cyt-C
M) 75 i
29 FitFEFH*

K HISPSS 21.0 A X B #E A T 5e it 40 Hr . S8
PELLX + 5 FR , i AR [R] 1 H A AR R Ry ) TG
BIYREURN 5% 1 Tk ) [B] () 4L 18] FU 58 R R Bk ST PR A ¢
R0 5 45 24 J 45 FE PR A 28 18] b AR B DR 6 2243 M F
LSD i, P<<0.05F/REFHALGI2EE L,

3 &R

3.1 INR—AERMNELER

311 —ARAE  IEE ARG IR AR, KBRS
W, RN AL SRS R4, B/ NRA TR 2%, K
MRS, B B, RN . 5 IE A Hed, T
L E F 6 shyk g i &b (P<<0.05) , 5% i B ik I ]
W E AR (P<<0.05) , TEILF 2. SRR BT, dEA gL/
BR) 0 R IR A WP AR B R T, J 0 S B R
ol WP R MEE LS .

3.1.2 WA E EARAATIR 250, S51EH 4
s, B R 2 /)N BRI 4R 1A 5 1 1 40 M LR R 2 R A1
(P<<0.05) , B2 A 4 DL I FHAg ka4, A A 2556 4
KA, B2 25 41/ R0 R R o i /405 IR H B
5] ) 34 s SR A P, FH P 24 2H R 3 240 == Ff
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Tab 2 Comparison of the times of independent activi-
ties and 5% weight-bearing swimming time be-
tween normal group and model group (x + s,

n=12)
JEil FI 530, 50/10 min 5% SUBHHKEI ], min
¥4 354.25£69.15 58754158
A 292.88+38.58° 3126+3.05°
i SRR 4 g, P<<0.05
Note: vs. normal group, *P<<0.05
g - il
100 = -, BRG]
& o e BIMEZ541
= * > A
"
2
& 854
=
80 =
*k
75 T Ll Ll T T 1
0 1 2 3 4 5 6
HURELd
AR R AR
40 o —.— EHl
-, ]
38 o —a 241
e R T
o 36 4
2 34 d

HRELd
BT
0 SRR 4l #, * P<<0.05, " * P<<0.01; 5 BB L3, "P<
0.05,7P<<0.01
Note: vs. normal group, " P<<0.05, ** P<<0.01; vs. model group,
“P<<0.05,%P<<0.01

Bl SRIGHERANRHVREREESE LRE
HHEHE(xts,n=12)
Fig 1 The changes trend of the percentage of initial
body weight and anal temperature of mice in
each group(x+s,n=12)

3.2 /INRAERSIEEINES R

55IE R 2 B A, B A /)N B LG B8 B A
B FEAT(P<<0.05) , filiFE H0e & 75 (P<<0.05) . S5
RV P, BHMEZG 20 PR A= B 1 4L/ U B 25
il i 46 K38 B 2 T 5 (P<<0.05) |, Jili 45 %03 5 2 A%
(P<<0.05) . 4520 /0N BB A 55 £ R BG4 250 Bt 500 e i
TR E S R 3,
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®3 BENBBERERIEE MBRISE  fhis
EHERKX s, n=12)
Tab 3 Measurement results of body weight, spleen in-
dex, lung index and thymus index of mice in
each group(x+s,n=12)

Eibil PR g T8 mg/ 10 g Nalde i mg/10g WA, mg/ 10g
4 UT4£107 037£0.03 0.19£0.02 0.63£0.05
f 1530+ 142 027£007° 0.04£0.01° 1.54£025"
T2 18.00£2.73 033+0.09 0.10+0.03 0.95+0.05°
WREMEW S 16812142 036+007° 0.08£001° 1L15£0.12°

TE G IER AL AR, *P<<0.05; I L4, "P<<0.05

Note: vs. normal group, “P<<0.05; vs. model group,’P<<0.05
3.3 MNRATELREFYRER

TEH 2/ U ZH SO AR TE R, Il 8] S5 R D 58 240

T2 S P S Py BRI X AT 2 /) Ul 2 2R 2 A
GV i AN e i R AT R e T B N T
JEHE T, ] BTN AT R R A AN IR s 25 253R 97 )5 L B
P 245 ZH 0 BR  200 F BE32 2/ BL F) il ZH 2 2 e 2
A P el , I PR B Y A P43 R 1) o P 4 T D /b
RIYEMME, EENICE DS LY, ina e 2, HE
FTIEHIEAS . 24/ BUITZH 20 BED) 7 181 UL IRT 2 (T8
s Sk TR A Il ZH AU A2 L) o

A
BRI

C.PHrEZ4L
2 BH/NRATALRIEY] R E(HE$E,%200)

Fig 2 Pathological sections of lung tissue of mice in

Db B2 [ 54

each group (HE staining, x 200)

3.4 /IR Bl £ 4R vh 5 B 3 E A0 i A 4R P TLR3,
TLR7 .MyDS88 Caspase-3 mRNA 3 i% 7k il £ &5

TR A O AU 2 /N U 2 21 v i 8 280 O
JiE 2H 22 rh TLR3, TLR7 . MyD88 , Caspase-3 mRNA % ik
KA1 .25 T iR (P<<0.05 5 P<<0.01) ; S ALA oA,
B4 24 2 /) Bl il 2EL 2 g 8 2 RO I ZH 2 7P TLR3
TLR7,MyDS88, Caspase-3 mRNA & i5 7K - D K Jik 7% 41
BT/ BT ZE 2 P B 2 A AL I ZH 2 TLRS
Caspase-3 mRNA FiA/K 44 g E R (P<<0.05) . %541
7N Bl 28 2 g o 28 4k FLC I 46 20 TLR3 |, TLRY7
MyD88 ,Caspase-3 mRNA Fik 7K - e Z5 4 L3k 4.
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®4 SHNMRHARADHFEEREMOBEARA S
TLR3.TLR7 ,MyD88, Caspase-3 mRNA & iX 7k
FHEER(xts,n=12)

Tab 4 Measurement results of viral load in lung tis-
sue and mRNA expressions of TLR3, TLR7,
MyDS88 and Caspase-3 in cardiac tissue of
mice in each group(xts,n=12)

Al i TIR3 TIRT MDSS  Caspase:3
E#4 0 0644029  088+022  085£005  071+0.05
ikl 1100527 145£008° 1401024 138%021" 145£038°"
M2 0092011 082£031° 098035 0972016  1.00£034°
WERAREM TS 0332003 097£0.05°  1.09+008  L11£032  LI3+044°

e HIEH AL R, *P<<0.05, **P<<0.01; SHAI4] thEE ,"P<<0.05
Note: vs. normal group, “P<<0.05, " *P<<0.01; vs. model group,
“P<<0.05

3.5 INRROAEE L Cyt-CO & HEF0 Cyt-C & = E
S
5IEH H A R ZH /N B JIEZH 24 Cyt-CO 1
P B E AR (P<0.01) , Cyt-C & & & 1 (P<<0.01) ;
R PO, B 24 2 FIRR 28 240~ B 102 21/ B i
141 Cyt-CO 1 PR3 . % T (P<<0.01) , Cyt-C 5 4
B R ERER(P<0.01) . ALU/NLLIEH LS Cyt-CO Tl
PEF Cyt-C & il 45 R W3R 5.
x5 FAHNROCHEARFR Cyt-COFEHEMCyt-CEE
MELR (x+s5,n=12)
Tab 5 Measurement results of the activity of Cyt-CO
and the content of Cyt-C in cardiac tissue of
mice in each group(x*s,n=12)

40 Cyt-CO, p.mol/L Cyt-C/min Cyt-C,ng/mL
F&d 037£0.07 13634023

B 0.13£0.03 17784127
M2 0374003 13441062
A A 038£0.07 13.96+2.12%

TE SIEHA A, P<0.01; SBIHIZ AL, “P<0.01
Note: vs. normal group, **P<<0.01; vs. model group,“P<<0.01
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ABIFFE LR v B UE AL FH R ) AT 15 07 [
(B HIN LRI EE ) S 57 TR IESS & 1 FH ke
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I IR AR L S MR AR, B O i i 5 2
R, iR R0 25 Tk, DA B SR IREAIR T i R B 3RR
VB M SRS A MR A ) ™ AR B R b T
F R HIN L 90 8 2 f 2 R 5 1 (S S 4 1, TEAAC N
e A TS HY RS HINL i S8 2 A 400 o 2 D ) 35 A3
Yy, T R R, T — e R b AR
IR R R RS S A B AR, e Ak
097 BRSNS H B ORI AHAE g B2 . i
WC A Z T UESE , JBR B AN 0 T 300 B R A%
MERA RAFIZEAE , BAFE RS R . Hik, A
WFFEAFEBE ELRR B A B 2250 2, TR R
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TLRs J& K AR H e 2 50 e S i iR A =z
& b, TLR3 BB 4 5 1R 5105 75 OUEE RNA, TS
MyD88 (i (1) 15 5 1 T 38 5, A1 Ho 328 1 28 T 9 I
N ®s TLR7 RE % TH0 9 B B 5% RNA, H 45 T UEM
MyD88VEH , DI HIE AR G fie U, A J 2 RE
L=, FH RS HINT 378 s il /NS  AEE TR &
55 TN Ben i i M OEE DU RRAE B A A A 5 2 A
fili 2 2 ML mRNA Fik KPR e Mo de gk g . A
5T 2 R, AU 2 /)N BRI 2 28 P o B 28 0 DA S Do 2 1
HH TLR3, TLR7 .MyD88 mRNA 2 1k /K - %5 1E # 4H i
Tt BRI /N B4 N SRE SO 58 Z1, TLRs 15 538
PG . A2, SRV LR R AN A
/N BRB 2H 2 ) o5 B 38 LA R0 JIE 4 40 TLR3
TLR7 . MyD88 mRNA 251k /K V- 34/ e F B2 R A , 2 B Rk
HEAH S BT T ] TLR s S8 K G002 1y 2850551 1%
T2 AR A S o

SRR A IR T P E L Rk A
5% TLRs {538 [ i 45 , 1 B4Rk B B 19 D g b
it AT S AN T, Cyt-CO LR HL, 1% 38
B AR v P SRR, L T B TS SRR AR P 5 B L A7
R NI T 38 3 P 3£, R Cyt-C , 2 1 90 1
- T4 Caspase-3, i ZAE SEAHM I T, A58 &
I, 5IEH A A, BRI /N O IR 2L Cyt-CO 1
i FREAL, Cyt-C & & B E &, B0 E4l 40 Cas-
pase-3 mRNA FKIK K758 03 T 57, I 45/ B B
THREACHARET IS . H2h)E R
/N LR 2 Cyt-CO 1 1 i & T+, Cyt-C P i i
FRA, B0 E41 21 Caspase-3 mRNA 35 /K 7R &
AR, FR IR AN - I 117 B 1 A O P ok
i W FE e N ATV 111 PR 87

25 LR IR PR 4 - B 37 ATl R B0 TLRs 6%
I N G5 538 I P TLR3 , TLR7 ,MyD88 mRNA [1t) %
I R 9 A BN, DT D 8 % i 52 I T 389 14 Ik % 45
15, F L I Cyt-CO A5 1O WILAN I 8 T4 215 5
1 S [HF Caspase-3 S Cyt-C (3% , HEmi#dil.C HL4n g
JAT, 3T B2 JBR 2 21 = B 117 X B BH A1 2% R 7R
/NREA R p T B E R dL 2 —.

SE L HEK
[1] BB (GFEIE YA LA [J].H = Sk 24 ks, 2011, 29
(5):1-4.

[2] XRLERTT ARG RN A bt ).

- 674 - China Pharmacy 2021 Vol. 32 No. 6

[12]

[13]

[14]

[17]

RpESE ,2016,35(3):270-273.

WA R AN =5 A6 A v B VE R [I0. 808 P R 4% 5
2015,31(10):122-123.

SR, TOCE, KA B e M A R im e
VAT I BH A B e TR s S L o 220 AR 22 5 0]+
P2y AR R, 2020, 18(9) : 72-75.

ZEOROE AT AR, SRR AN 1 6 PH R A s
TN T TV A (9], b B S 8 5 ) 2 2k, 2013, 19
(3):226-230

SREF, AJARER , X1 B 2% RV 20 B i I DA g 36 58
HAT[IOEH R ,2018,33(3) :421-423

iR Mo JB YL 75 AN ) A 2 TLRs K G R 7221k
Z=SPEEFE[D]. 5t < B R, 2019.

XU, Toll BE 2 4R 3 5538 B A2 AN 28R Bk LS 0 AL
) I T S JRE S N P I VE FI D). S8 AR 7 - e =
BERH,2013.

BURKE PJ. Mitochondria, bioenergetics and apoptosis in
cancer[J]. Trends Cancer,2017,3(12):857-870.

KA, FFF50, %, & BRI HIND FUS R E O R E
FIBFFE[I] O IR BT 77, 2014, 14(2) : 135-136

X, TR, R B, S5 DU 7 O T e /N
Titie B0 LA M 62,28 C . Caspase 9., Caspase 3 FY5Z I [J].
FRERABEZY,2019,12(5) : 681-686.

ALK XIS, T, 45 2ok A 1 1 40 5 4N i
T EAIML T, 2015,31(4) :529-532.

TR, AGETT, e, 55 KBRS S 220 VLA i
ToRREZE I Tl e 4Rk, 2004, 17(6) : 373-374.
RESE B2 AN, BRI, S5 O T H -2 A o B LB PR T
A B 2 B Y 9 AL 0], T SR R 2, 2017, 12
(11):2568-2578

XUFEHEH. 3% T SOTa s T AR ) B -2 - B 56 R
FE[D] AR : BCAS H PR 25 K2, 2014,

LA, TR, 5T, 5 S WK T TR R
D WEBEPEB S A B R AR A2 M A T A S [0 7
rpEZRE2011,38(6):1030-1032.

My, R I, R SE 2SR A BTN A R B
2=z P aifh 12010 7 R, 2019, 46
(11):2391-2396

SR, R FE, TR I, AR AN R R R L A T A
T ERIERRRE I [I] 1L ARk, 2019, 32(2) : 15-21.

PN E 2 AL, 25T 5 R 4 2 A A B 5 A
T BH HE S NN B 25300k B8 A FALHI T 58 [J].
[ 2247475, 2017,52(16) : 1409-1414

55 B BE R MBI BRSE TR S ST  JR 8 A=E BE37 F F
SR [D].GF R : IR R R 2R, 2012.

FrARAE A TG, A, S5 B PH R AN N BB 4 T KT
M[I] B S8y 24k, 2013, 19(10) : 253-256

NI ST, T, 55 R 2 2 WP 3R W /N B
Jib J 25 40 1 ol AR R 9 (0. P [ 24 B, 2020, 31(17)
2135-2140

FEIRDY , Wk 06 SR JEZG I HIN R ERAE ARG 0] 429
= E2%,2010,8(4):371-377

AP, FVE B, 2595, 46 AR JE T 70 B BH ERAME /N B

HEEZGS 202145 32 45 6



>R I UHPLC-MS gt 5 5 SEE A — 2R L0 75 R A
N A= MDA A

Repn eas aRE TSR VR XLE B EAROSAERERNPEAAFER K
E¥R, M 5101202 Mip HEE R FRAXEALRE, M 510006)

hESZES R969.1 XHEFRER A XEHS  1001-0408(2021)06-0675-07
DOI  10.6039/j.issn.1001-0408.2021.06.06

B E RN R OHF LR RN GRBZ IR Rt 2, 7k M SD XK AL A e 4 (n=3) Jhik4l
(n=3) 2t (n=3)Fe 2 (n=9), &40 K A3 £ K B =K LM 200 mg/kg, H A E 2255 10,30 minF=1.1.5.2.4 h 4
g, 355 0~6 hth ok , 4255 0~4 h a4 A2 A& 2525 )5 30 min A= 1.2 h(BAa 1) 5.3 R) e FF 2 AF VB AL,
Z W B R GG, RN F 80R AN & - ARAT -3 B Pl 9 5 M R E AR R T ML R R RIS 5T ER SHER
PR, M AR R, BRI R KR A2 s T O VR B S T o 6.7.11.1.5.1.3 4 4 KM E
0.3 1 AR (R e S 240) Z a2 A | T AR (Jm 3] 2 4B R R 25 S Fn ARBRAL) 4 18/, L P H B BB R 455 M A 12
Ao Gk SR UHFERT FORMB YA EE S AR R CHF R BB ES A £, Rk B LR
B K BRI AR B R B R ER 4 A FUBRAL RS

FEE SR UHF AR BN G- AT S A DS 2 PR R A AR R T R AR RS KR

Analysis of Metabolites and Metabolism Pathway of Tetrahydroxystilbene Glucoside in Rats with
UHPLC-MS and Mass Defect Filter Method

LIANG Youling', SHI Xuhua', BAI Jungi', HUANG Zhihai', XU Wen', HUANG Juan', QIU Xiaohui" *
(1. Guangdong Province Hospital of TCM/Second College of Clinical Medicine, Guangzhou University of TCM,
Guangzhou 510120, China; 2. Guangzhou Key Laboratory of Chirality Research on Active Components of TCM,
Guangzhou 510006, China)

ABSTRACT OBJECTIVE: To analyze the metabolites of tetrahydroxystilbene glucoside (THSG) and speculate its metabolism
pathway in rats. METHODS: Male SD rats were randomly divided into plasma group (n=3) , urine group (n=3), bile group
(n=3), and tissue group (n=9). Each group was given single dose of THSG 200 mg/kg intragastrically. Plasma samples 10, 30
min and 1, 1.5, 2, 4 h after medication, the unrine 0-6 h after medication, the bile 0-4 h after medication, the tissue of heart,

liver, spleen, lung, kidney and stomach 30 min and 1,2 h after medication (3 at each time point) were collected respectively.
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