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Study on chemical composition, pharmacodynamic consistency and mechanism between Hugan qingzhi
formula decoction and its formulated granules

ZHANG Zhenhua'*, LONG Changrui’*, WU Huixing', XIANG Shijian'*, ZHOU Benjie" *[1. School of Pharmacy
(Shenzhen), Sun Yat-sen University, Guangdong Shenzhen 518107, China;2. Dept. of Pharmacy, the Seventh
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ABSTRACT OBJECTIVE To evaluate the contents of characteristic components in Hugan qingzhi formula (HGQZ) decoction
and formulated granules and the pharmacodynamic consistency of them on high-fat diet-induced non-alcoholic fatty liver disease
(NAFLD) model mice, and explore their potential underlying mechanisms of action. METHODS Liquid chromatography-tandem
mass spectrometry was used to analyze and compare the contents of six characteristic components in HGQZ decoction and
formulated granules. Male C57BL/6 mice were randomly divided into normal control group, model group, HGQZ decoction low-
dose and high-dose groups (13, 26 g/kg, calculated by crude drugs), and HGQZ formulated granules low-dose and high-dose
groups (13, 26 g/kg, calculated by crude drugs), with 6 mice in each group. Except for the normal control group, which was fed
a regular diet, the mice in the other groups were fed a high-fat diet for 20 weeks to establish the NAFLD model; at the same time,

the mice in each group were gavaged with the corresponding drugs/water once. The fasting blood glucose (FBG) levels, glucose

and insulin tolerance, body weight, liver index, white adipose
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tissue index, brown adipose tissue index, as well as lipid

levels (total cholesterol, triglycerides) and liver function
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dose group and HGQZ formulated granules high-dose group were taken for metabolomics analysis, and validation of the underlying
mechanisms was conducted. RESULTS There were no statistically significant differences in the contents of ginsenoside Rb:,
typhaneoside, isorhamnetin-3-O-neohesperidoside, hyperoside, nuciferine, and 23-acetylalismol B between HGQZ decoction and
HGQZ formulated granules (P>0.05). Compared with the model group, the hepatic histopathological changes in mice were
alleviated in both the HGQZ decoction group and all dose groups of HGQZ formulated granules. Inflammatory cell infiltration and
lipid vacuoles were reduced. Additionally, there was a general improvement in FBG levels, glucose tolerance, insulin tolerance,
body weight, liver index, white/brown adipose tissue index, lipid levels, and liver function indicators (P<<0.05). However, no
statistically significant differences were observed between these treatment groups (P>>0.05). There were 234 and 136 differentially
expressed serum metabolites identified in the model group versus HGQZ decoction high-dose group, and model group versus
HGQZ formulated granules high-dose group, respectively. After taking the intersection, 65 common differentially expressed
metabolites were obtained, which were enriched in metabolic pathways such as purine metabolism and tricarboxylic acid cycle
metabolism. Among these, the content of citrate in the model group was significantly lower than that in both the HGQZ decoction
group and HGQZ formulated granules high-dose group (P<<0.05). Both high-dose HGQZ decoction and formulated granules could
significantly elevate the phosphorylation levels of AMP-activated protein kinase (AMPK) (P<<0.05). CONCLUSIONS HGQZ
decoction and formulated granules contain comparable amounts of characteristic components, and both exhibit equivalent efficacy
on NAFLD model mice. The anti-NAFLD effects of HGQZ are associated with the activation of the AMPK energy metabolism
pathway.

KEYWORDS Hugan qingzhi formula; non-alcoholic fatty liver disease; decoction; formulated granules; consistency study;

content; pharmacodynamics
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15 g 5 15 g) , in 8 5 /K, AR R4 1L h X 31K,
Uk, A IR . B IEWT 60 °C IR He4E 2 50 mL,
B R B A 1 g/mL (A 253 T) B HGQZ K
FUPEEUR o 2 W L A B BORGE f2:, FH 509% s B
100 fi%5 )5 25 0.22 wm fFLUE BEad uE , RIS HGQZ ik A ¥
FIHER A A (3) HGQZ Bt Jy A A48 8 i VAV - AR i i
T IO AT A% PN 2 T R B T OS5 R R B B 4y
FCAEE 4 12 15, =B 1 15 T 1
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HGQZ B 77 FU 52 U b %% W BB 2 O3S it
50% I A B 100 4% J5 45 0.22 um SFL B 5 0%, D75
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pwm) AR DL 0.1% RV N T s A L 2 A
A B EAT R0 VR (0~0.8 min, 15%B;0.8~2.5 min,
15%B—85%B; 2.5~3.5 min, 85%B; 3.5~4.0 min, 85%B—

- 1444 - China Pharmacy 2025 Vol. 36 No. 12
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LS J=SIX10940.9X10° 09971
B y=22X10°x+84X10° 09924
B-LEHFEEB y=30X105%-0.7X10° 09955

China Pharmacy 2025 Vol. 36 No. 12 + 1445 -
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HFD4 10.17£0.78° 1409.7£90.1 908.5+103.8°
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a: 5NCH [L#, P<0.05;b: 5HFDA [ 4, P<<0.05,
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WG X (P>0.05), 459 L3%5,
x5 BAMNREE i OREREY FZRIER
ML (x £5,n=6)

gkl g fH ol el

NC# 349138 0.032£0.005 0.016£0.006 0.0063£0.001 1
HFDA 485150 0.038£0.005¢ 0.049£0.009¢ 0.0035£0.000 5°
HGQZ-YP-LA 1164 0.031£0.004° 0.036+0.003° 0.0047£0.0012
HGQZKL-L4! 421126 0.030£0.004° 0.038.£0.005 0.0046£0.0007
HGQZ-YP-HA 439131 0.026+0.003° 0.034+0.006° 0.0055£0.000 8°
HGQZKL-H#A 393145 0.028£0.001° 0.030+0.008° 0.0055£0.000 6°

a: GNCHL LHE, P<0.05;b: 5HFD4 AL, P<<0.05,

3.2.3 /NEUBFT S UIREE b LA

5 NCH4 bA: , HFD H/MRIFZH 2 TC . TG K- LA
i ¥ T AST . ALT 7K °F- ¥ 1 25 7+ 5 (P<<0.05) . 5
HFD 41 3, 45 25 4 ik 6 F5 (HGQZ-YP-L 41 TG 7K
SEBR AN ) 35 52 AR (P<<0.05) . 5 [H] B vk B HGQZ
PR AT e, HGQZ L 7 Wik 4l /N R FR b i 22
ST RS L (P>0.05), 45HILF6,
*R6 VAMNRIFALH TC. TG KFEFMEH AST,

ALTKFEEEB (x +5,n=6)

43 TC/(mmolg) TG/(mmol/g) AST/(UL) ALT/I(UL)

NC#4 0.022+0.009 0.036+0.021 8.0411.54 152+ 1.17

HFD4 0.083 £0.046* 0.248£0.223 UT2E1138 3340£21.76°
HGQZ-YP-LA 0.038+0.011° 0.08640.034 11361599 10.06£4.88°
HGQZ-KL-L4L 0.028+0.012° 0.066+0.013" 1033£542° 176+3.07
HGQZ-YP-HA 0.029£0.010° 0.028+0.044 8481353 T48£2.04°
HGQZ-KL-HA 0.024£0.014° 0.053£0.031° 9261499 1041+385°

a: HNCH L#, P<<0.05;b: HSHFDA L4, P<0.05,

3.2.4  /NEUHFEZUR S SRR AR Ol L3

NC 2/ BUHZH 2 40 B HEZ #5454 e
HAMFIEHRA . 5 NC 4 s, HED 21/ BUF4i i &
PNEIAFAE , AT UL B B S hE 4l M= il AR I =, 5
HFD 21 b3, 45 254 20 /0N BR324 A T %
fife , 9 0 4 B ¥ e RN A 7 25 0 X R B b, 45 R
L2,
3.3 HGQZXFizaF S5 BkigaE/EAH b
3.3.1 /NEUM SR 2o B a2

OPLS-DA 55 (& 3) I/~ , HFD 41 5 HGQZ-YP-H
I R*Y A1 Q%4324 0.927 .0.517 ,HFD 415 HGQZ-KL-
HZH 19 R*Y F1 Q%43 51K 0.952 ,0.440 , #5875 & 2H FE A AT ]
X AR LA BELS . KIL R ZE R (B 4) B,
HFD 415 HGQZ-YP-H 4 Z [A] 4 234 4~ IfiL i 22 51X st
Yy, Horb 594~ B (1754 I s HFD 415 HGQZ-KL-H
22 [H) A 136 AN I 22 AR, o 524~ 1 .84 4
T

F5 B E 4 s (E g ) , HFD 41 5 HGQZ-YP-H
2 \HFD 415 HGQZ-KL-H 41 iy 3L [] 22 AR i 4 3L 65
Flio 3% 65 Fp 22 AR B KEGG 1 1% & 45 A 4t 1 (]
5) o, b b i 32 B I G0 45 IR % A3 (purine
metabolism) , =R (tricarboxylic acid, TCA) 5
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A.NCH

B. HFD4

C. HGQZ-YP-L 41 D. HGQZ-YP-H4 E. HGQZ-KL-L 41 F. HGQZ-KL-H 41
ZLAO TSk RIS U0 5 3 (7 3K IR o
E3 p 4 2 Al e
B2 HENMRHEARRERESERERHERNZEME
 HEDAL S HFDAL ﬂ““ﬂ"ﬂjlﬁf J o]
HGQZ-YP-H4L 60 » HGQZKL-H AL _ _ TCATE - . |
40 z@ﬁiﬂ%%Ai%% 1 .
~ — WA R R AN R LR °
I3 ISERT) TN .
= Z R G - .
= 20 @ 3 = 5 ZERRAN RIS - .
= = 20 e G . »
> = ° iz 7% CARA - . 0
2 2 ‘.. RS G008 A R . | Wos
s 0 ° 5 S 0 ERLLEINE | W
& o & oo TER IR R - | o
= ° ° = ® Ml AR )5 A
£ ) . g—20 AR AW R AT 1A% 1k - [ s
g —20 S B-N A Gt 4 30
g s_ bt TR 51 - o
£ £~40 DA o
s S AU KA SR AN 2y 2 il LA
—40 —604 v R -
H i 22 2 R AN 93 A Kl
. . . . . . 5t 1&‘5? il E%g 1
—20 —10 0 10 20 —20 —10 0 10 20 Ry i
T score(14.2%) Tscore(12.6%) s R R
WINAT A=
A. HFD 415 HGQZ-YP-H 41 B. HFD 415 HGQZ-KL-H 41

B3 /MRMFKREEZFSHTE OPLS-DA

Fuoetne gRucdde

log,FC
A. HFD 415 HGQZ-YP-H#]

Caelc acgg# O gupronce

Trgonelhe

44 o Psasz(sz 122208202142
L log,FC

log,FC
B. HFD 415 HGQZ-KL-H 41

B4 MRILEREHFE DTN L E
FRYEBEAEWF 5T, TCA PG T 520 R A A, 5
JIE AR AR R 0 2 DI AR DG, i — 25430 TCA
PEFRIE B AR AR P 284k, & L HGQZ 115 v]
2 BN BRI TP R KT BARSR I HFD 41 F7
BETR () S 24 W )37 5 F > 5.20 X107, i F I T HGQZ-YP-
HZH 11 9.77 X 10" HGQZ-KL-H £H /14 9.37 X 10'(P<<0.05) .,

T2 2025 4F5 36 45 12 ]

T T T T
0.5 1.0 1.5 2.0
—lgP

MRERZERMBFREY KEGGEBRKEESH
SiaE(RiEPEHEZRI25141)

/N 2H 21 AMPK 15 538 [ AH 5C 85 H 3R ik

&5

3.3.2
oA
5 NC41(0.56+0.07) H%% , HFD 41/ U 41 41
AMPK 2 F (B2 1k 7K F- (0.26 +0.16) I ZFFEAL (P<
0.05), 5 HFD# %, HGQZ-YP-H 4 .HGQZ-KL-H £
/N AL 88 AMPK 8 H B2 fL 7K - (0.73 £0.18
0.75+0.21) ¥ i & JF 5 (P<<0.05) , 5 HGQZ-YP-H It
3, HGQZ-KL-H 41/ AT 21 AMPK 25 18§ R fL K
W T TG L (P>0.05) . Z5FILE 6.,

P-AMPK ) e o s ———— ——— ] | [)q
o 8 o A S
GAPDH ..M%km

NC4l HFD4] HGQZ-YP-HZ HGQZ-KL-HZL
6 BSHNRFHFALAFAMPKESEEHEXEAR
B HI K E

4 g

AL TE HGQZ AK K17 7 AL I UKL AE 143
) Fr i H g, B e A T K -F B K- 20 L0.1% H R
VTR 019 FF BRI - N A NI shAH I 2 B 85
FiR R, 2L 0.1% P BRI - CIEVE R S AR , 2545
TIE B 53 1) €0 335 DA DR T 0 3 8 B I e, IS 4% 0.19% HR
PR Vs W - WA Ry B 2 W B0 A R A 7 68 3 e IO 7
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A6 o TR B, A R 2H 3 LG B T A [R] 9 i A [Waters
ACQUITY HSS Cis (2.1 mmX100 mm, 1.8 pm) . Phe-
nomenex Kinetex® Ci;(3.0 mmX 100 mm, 2.6 wm)] 43
B, Bk T Phenomenex Kinetex” Ciso
R4 A% PR 8T 21 1 9 HGQZ AH 3¢ i & A 1 19 BF
e ARHIESE I E I LB T HGQZ WK R 70 L 5 i
AP NS BAT Rb FOHTT 7 B R -3-0- 98 K1
S22 BRT TR 23- CBEERTERE B B9 & i, A5 AR R,
X 6 AR A3 ) 7 1 O I 25 S5, e WTE 7 Ok
BRI TR B E LTSS, i TR
BB ISR T B A
HGQZ UK F 173 L T3 ks 1 25 3% LA 45 2R o
XoF T i NS k£ M 5575 5 i NAFLD #5808 B, HGQZ 1k
VRN 5 0 35 AT it A PR TR | JH2H 20 E i
15 KNG B RGO, 1T [B1JE H FBG /KK g A1)
RETRBRAKT-, LA R A b B 5 2R i k5 L5 () o e vk
HGQZ K F #1408, HGQZ I 5 ki 4 b iR F5 bR
T 25 5 R W R Y BGEVE ALY, BV J5 B0k Y
Dk 5 oy B — 2tk
R it — 2R 5 HGQZ IR 7 17 I AL I Ok 2 75 38
T A R VR FIBIL N & #2580, AR S A 7 I G i 2 2
B, S5 R R B, HGQZ Tk R 17 70 AL 5 0k 1 11 X
NAFLD B /)N BRI i A Qg4 5 A7 ALY 520 (65 Rt
[ 22 AR ) o KEGG & 23 #4377, TCA 7 30
R 7E NAFLD B8N R N & A T B 2284k, BAGH!
WrrBERRAE /N RIS ThaR &4 T A8k, MRIEAR G
SCHRBIFSE , FPAGETR P 38 1 /5 AMPK A5 538 B 17 4G4
KA TCAYEER R [R]= 4, V1A AR g AR A LA el 3%
TCAMEHR , T & 3% %F NAFLD By el 3 4F e, T
B, AT FT X645 4H /N BRL AMPK {5538 BRH OG 2R 1 A 3608
FEOLHEAT T 2007, 45 3 R , HGQZ Ik K 757 AL 5 ¥t
XTI 2 1 AMPK 2 (IR LK S —F4t
NAFLD 1EH 9 & 554 5 300 AMPK A5 738 A K.
25 LTk , HGQZ UK F 1730 FIVEE 5 Uk A8 4R 1 73
P A Y, X NAFLD A8/ R ee A AR, B ST
NAFLD 1F H 9 & 45 24 5 3% AMPK i 522 4 5 2% A
Ko JRBEARURBLLKG I — 2 JE 7 I RIGIE , LA BH 6t 1 o
FITLAE N AR N B AR 7 3k 25 5, B 1 2577k 1)
K
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