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Abstract: Objective To characterize the material basis of Mahuang Xixin Fuzi Decoction (i ¥4l 3= fft 771, MXF) and Mahuang Gancao
Fuzi Decoction (AR H -1+, MGF), and explore the differences in intervention effects and mechanisms of MXF and MGF on mouse
models of kidney-yang deficiency and external infection syndrome, and provide basic research basis for clinical precision medication.
Methods The chemical composition of MXF and MGF was analyzed using ultra-high performance liquid chromatography triple
quadrupole mass spectrometry (UPLC-QQQ/MS). A total of 60 BALB/c mice were randomly divided into control group (12 mice) and
kidney-yang deficiency syndrome model group (48 mice). A mouse model of kidney-yang deficiency syndrome was established by ip
estradiol benzoate, and then intranasal infection with HIN1 influenza virus was performed to establish a mouse model of kidney-yang
deficiency and external infection syndrome. The successfully modeled mice were randomly divided into model group, MXF (1.8 g/kg)
group, MGF (1.8 g/kg) group and oseltamivir (22.53 mg/kg) group, with 12 mice in each group. After continuous administration for 7 d,
changes in body weight, anal temperature, survival rate, organ indexes, lung tissue pathology, levels of secretory immunoglobulin A (SIgA)
in tracheal and bronchoalveolar lavage fluid, lung viral load, and serum inflammatory cytokine levels of mice in each group were detected.
Results A total of 15 components including ephedrine, aconitine, sesamin ester and asarinin were detected in MXF, and 18 components
including ephedrine, aconitine and liquiritin were detected in MGF. The content of ephedra alkaloids in MXF was higher than that in MGF.
Compared with model group, all treatment groups were able to restore the body weight and anal temperature of mice, and the recovery effect
was oseltamivir > MXF > MGF; There were no mouse deaths in oseltamivir and MXF groups, while one mouse died in MGF group; The
lung index of oseltamivir group and MXF group were significantly decreased (P < 0.05, 0.01); The lung tissue lesions of mice in each
treatment group were reduced, with the degree of reduction being oseltamivir > MXF > MGF; MXF had a higher clearance rate of lung
viruses in mice; MGF significantly increased the level of SIgA in lung lavage fluid (P < 0.05); Oseltamivir, MXF and MGF could effectively
reduce the total value of pro-inflammatory and anti-inflammatory factors, the ratio of pro-inflammatory and anti-inflammatory factors, and
the proportion of pro-inflammatory factors, alleviate the body’s inflammatory response, and MGF had higher anti-inflammatory and immune
enhancing effects than MXF; According to the box plot analysis of comprehensive therapeutic effects, MXF was superior to MGF.
Conclusion Different adjuncts [Xixin (4sari Radix et Rhizoma/Gancao (Glycyrrhizae Radix et Rhizoma)] in MXF and MGF affect the
contents of common components (ephedra alkaloids, aconitum alkaloids) in the formula; Both MXF and MGF could effectively treat kidney-
yang deficiency and external infection syndrome and reduce the damage caused to the body by viral infection. Comparing the two, MXF has
better comprehensive pharmacological effects, but MGF has better effects on inflammatory factors and immune regulation.

Key words: Mahuang Xixin Fuzi Decoction; Mahuang Gancao Fuzi Decoction; kidney-yang deficiency and external infection
syndrome; inflammatory factors; pseudoephedrine; ephedrine; methylephedrine; aconine; benzoylhypacoitine; benzoylmesaconine;

benzoylaconine; hypaconitine; neoaconitine; aconitine
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2.1 MXF. MGF #5897

2.1.1 MXF (il FREURTE 129, 409 129,
NI 249, ok 12 g 40K K 28 S TE SR UK
B2 R R, FEUCER T A1 2 7K BV CHH 2 BRI o
WanE i 5 12 g Bk, 24 ¢ BIRA 955, A
12 R ZRMEKIZIE 0.5h, [BIFRELE 3 K, IiKES
AN 12 100 10 f55E, H 1R 1 hy 32 XFEE 3
I 0.5 K4 3 RERIUITTS B 7K BV 5 41 3 B R
WA FE G DR IR YR, VAR 1 5 A5 /K B TR
THRT AT 8.42 ¢ A28 . AT EIFH AT
SRR, TSR AR B- RS T A
B RMEEY) (a4t 16529 ¢ 44
Mo TR MXF B, AR T3 /K B T4 Fl



PED 202648 B57% B8 Chinese Traditional and Herbal Drugs 2026 April Vol. 57 No. 8

* 2923 »

FER MBS E S NS A MR, ST’
HIEER
2.1.2 MGF fffil%  FREURRSE 12 g K H & 12 g4
IR 249, MO 12 f5EZMKRI 05h 5, [
FHREL 3 ¥k, 55 1NN 12 {5 E/KIRE 1h, 55 2.
3 KIIIMA 10 fisE/KHEHL 0.5 h, ¥ 3 IRIEHUFT 1S
KRG FE G AT R IR D, BT AT, 13
G CEE TR ST 6.05 g 2258

¥ MXF %R AERMEEMNRAEDS
MGF % T (IR T 1g £2586), BT 20mL
50% H BRI, 0.22 um FRFLIEIEIES, 18 MXEF.
MGF fHiiK
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IR (A -0.1% TR LG B EEBEL: 0~3 min,
4%~6%B, 0.3mL/min; 3~10min, 6%~23% B,
0.3 mL/min; 10~10.01 min, 23% B, 0.2 mL/min;
10.01~20 min, 23%~25% B, 0.2 mL/min; 20~20.01
min, 25% B, 0.3 mL/min; 20.01~30 min, 25%~
50% B, 0.3 mL/min; 30~35min, 50%~100% B,
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min, FFEAE RIS SKR BN A EER S k.
YW, IEEEFE 90 ms; 22.5~26.5 min, FEHHE
%, BEBAIFA] 90 ms; 26.5~40 min, FHHEH HEE.
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qRT-PCR il /N ERUZHZR T HINT JiEOp s M 2
2.4 gRT-PCR #MAHZAZAH HINT SRR E M £
ES[:0ESPS

FH B OEE IR BN R ZH 218 RNA, &N
cDNA, KHRICGRNEHAT qRT-PCR &l .
FEfF: 95 ‘C. 15min; 95 C, 10s, 60 ‘C, 32s,
3L 40 ME . LL Greel0 NS IEH, HINI HiK
W M R RS WF SN F: 5°-CTGAG-
AAGCAGATACTGGGC-3’, R:5-CTGCATTGTCT-
CCGAAGAAAT-3’; Greel0 R RIESI VT 5N
F: 5>-GCGGAGGTGATTCAAGCG-3’, R:5’-TGAC-
CAGGCGGGCAAACT-3’, KH 2722yl H & A
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WER R ERED . ARG E3XRE, MR
EMEN 0.4 mL B4 REREK, 158 10~20 s
&, BRI AR, ERREVE 3 Ik, WCEE TR
T o P WA ) S RE VRN I A RE e T 4 °C
1500 r/min &C» 10 min J&, HUCEIFW, %8 ELISA
B BT B E SIgA 7KF
2.6 IMEHAEETFKFHIEN

WA /I BRI S H2c ) G Ul PR P EAT R il AL 2,
e I s R o g Sl S B I )
(interleukin-2, IL-2). IL-4. IL-6. IL-10. IL-13.
i JRg R BE A F--a0 (tumor necrosis-o, TNF-a) y T4
# (interferon-y, IFN-y) 7K°*F, F|H Biolegend # 1
X AR AT AL IS HT

1,
3

181

NT ot MXFE FI MGFE So/)s B3 Hb 2 X
TR, K 4 B R T K1) 4 S A A e TR
(IL-2+ IL-6+ TNF-o. IFN-y) FlHi 44 A -+ (IL-
4, IL-10. IL-13). K¢ BT i 28 4 P55 Rt 28 20 i
R 23 AR — AN AR AT 0, SR LA 3ME
(geometric average, GM) TI5{E % K1 FHE T
KA FFEME, FFHEAR K TS5 % B 1 LVE
TR T 50K F 7 LUE DR AR % R 7L, 286
73t MXF A1 MGF 5 BH R A MEUIEAR AL /N B L7
HH 4 i BT 1) 52 o
2.7 GitFEaHh

% FHl IBM SPSS Statistics 25 Gttt 278470 Hr %
#, {# ] GraphPad Prism 9 #F3HTER M, £
HIF LK R 2= T7 2734 (One-way ANOVA)
LSD 4%, #HHELLX £s KR,

3 #R
3.1 MXF. MGF fZERASSELE

SR P B T2 R0R €% - = = DU A AT B 3 (UPLC-
QQQ/MS) JIsET MXF H 15 Mk 25 MGF
W18 bR e (B 1. 2 FIER 1D, R ER,

20

21

t/min

I-OWRREET: 2-REEHA:; 3-FAERRIEHN; 4-HEEE: S-FHEER: 6-HEEHEM C; 7-RRER; 8-HEY; o-FHEY; 10-M-FR; 11-2kEm;
12-ZK FE IRV Sk BRms 13-2K FR T 2 3k ;. 14- K LS S JRm; 15-IK 3kl 16-8T % 3kMl; 17- kbl 18-H MR 19-RAKEE; 20- 2K

BeEs 21-4ivfiz; K2 H.

1-pseudoephedrine; 2-ephedrine; 3-methylephedrine; 4-liquiritigenin; S-isoliquiritigenin; 6-glycyrrhizic chalcone C; 7-shogogenin; 8-liquiritin; 9-

isoliquiritin; 10-fuziline; 11-aconine; 12-benzoylhypacoitine; 13-benzoylmesaconine; 14-benzoylaconine; 15-hypaconitine; 16-neoaconitine; 17-aconitine;

18-glycyrrhizic acid; 19-cakool; 20-sesamolin; 21-asarinin; Same as Fig. 2.

1 MXF #&H#) UPLC-QQQ/MS & if[E
Fig.1 UPLC-QQQ/MS chromatograms of MXF samples
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2 MGF #&H UPLC-QQQ/MS &iL[E
Fig.2 UPLC-QQQ/MS chromatograms of MGF samples

#*1 MXF5 MGF #E&ERIMEE (Xts,n=6)
Table 1 Contents of various components in MXF and MGF (X x5, n = 6)

IR /(ng-mL ™)

3 DY RR TR PR EE TR P R BT 53 5, R HBERS SK R R R R Sk R R R Sk
MXF  455.01%+13.19 577.77+15.35 140.73+£4.46 4344611821  7812.72+£245.87 4710.17£182.57 865.05+27.33
MGF  301.12%+14.09 380.28 +£18.08 92.05£327 879.75+30.57 5016.49%217.05 5588.56+155.67 1273.76+24.80

5 Ji K /(ng-mL ™)

KT =P 5358 RER ¥R R R
MXF 27.58+£1.22 3.74£0.08 1.20£0.04 3175.61£9830 4388.031+104.42 81.331+1.63 266.36+13.17
MGF  160.68+5.61 39.06+1.14 1.14£0.02 349548+146.19 4308.53+204.12 — —

3 R IR E (ng'mL™)

MEMER HEEX FHEX HEAHE C FHEY HEH HER
MXF 1306.42%61.50 — — — — — —
MGF — 7065.56+£173.99 680.52+29.57 41.46+1.81 6086.14+173.71 76.80+1.64 140.61£5.73

T MGF. =TT RE2 H T 2 NI EZ AR, 40
s HE ARSI SN T PR B R AR T

MXF H R B A 008 ORRTEIR . DOR TR H JE R
WD SRS T MGF; 7 0UEe R A (K Sk

ECEN ]

DN RS NS R e Bk 3 5% S )
AR RS, MXF Rl MGF H OBUEE B AR 0 )
SRERAAE, HEEEAL, HoKE )5
R (5 Skl 4 PR R 5 Sk S o Y L
WS SR IR L Sk SRR R R, MXF B

AT B B ANTT S 80T RR BB S B A
BT AR 2 MR TR SR ZE T

3.2 MXF. MGF X} AEIMNGIE/ N RAIZREEFN
32,0 BB R GRS, RH AR
H/ANR IS S EYE . RWEEE. M. BT
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PSR Wi 3 P, EAE 3 R, ANBRURTTE. TR il 4 Bos, o RRZE D RS R TE

ALIR B3 N (P<0.01. 0.001), HEIEshREF B4k, HAA/NR B BERIYR RS 3 KA/
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Fig. 3 Evaluation of mouse model of kidney-yang deficiency syndrome
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Fig. 4 Effects of MXF and MGF on body weight and anal temperature in mice with kidney-yang deficiency and external
infection syndrome ( X £ s, n =9—12)
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Fig.5 Effects of MXF and MGF on survival rate (A) and organ indexes (B) of mice with kidney-yang deficiency and external

infection syndrome (X £ s, n =9—12)
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Fig. 6 Effects of MXF and MGF on pathological changes in lung tissues of mice with kidney-yang deficiency and external
infection syndrome (HE, x 200)
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Fig. 7 Effects of MXF and MGF on expression of HIN1
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Fig. 8 Effects of MXF and MGF on level of SIgA in trachea (A) and lung (B) lavage fluid of mice with kidney-yang

deficiency and external infection syndrome (X £ s, n =4—5)
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Fig. 9 Effects of MXF and MGF on levels of pro-inflammatory cytokines in serum of mice with kidney-yang deficiency and

external infection syndrome ( X £ s, n =4—9)
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Fig. 10 Effects of MXF and MGF on levels of anti-inflammatory cytokines in serum of mice with kidney-yang deficiency and

external infection syndrome ( X £ s, n =4—9)
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