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Study on the Hepatoprotective Effects of Hugan Tablets Based on Serum and Liver Metabonomics

GONG Mengjuan"*’, WU Shenggian"*’,YUE He"*’, WANG Shumei"*’,LIANG Shengwang"*’,ZOU Zhongjie"*’
(1.School of TCM, Guangdong Pharmaceutical University, Guangzhou 510006, China; 2.Key Laboratory of
Digital Quality Evaluation of Chinese Materia Medica of State Administration of TCM, Guangzhou 510006, Chi-
na; 3.Engineering Technology Research Center for Chinese Materia Medica Quality of the Universities of Guang-
dong Province, Guangzhou 510006, China)

ABSTRACT OBIJECTIVE: To elucidate the efficacy and mechanism of Hugan tablets in hepatoprotective effects from perspective
of metabolic pathways. METHODS: 36 male rats were randomly divided into normal group (0.5% sodium carboxymethyl cellu-
lose), model group (0.5% sodium carboxymethyl cellulose) and Hugan tablets group (1.7 g/kg), 12 in each group, intragastrically
administrated once a day, for 9 d. After 1 h of last administration, rats in model group and Hugan tablets group were intraperitone-
ally injected 50% CCl, peanut oil solution 1 mL/kg to induce liver injury. After 24 h of modeling, malondialdehyde (MDA), super-
oxide dismutase (SOD), glutathione peroxidase (GSH-Px) levels in liver tissue of rats were detected. Nuclear magnetic resonance
spectroscopy (‘H-NMR) metabolomics technique was adopted to establish the serum and liver metabolite profiles of rats, and the ef-
fects of Hugan tablets on changes of metabolic profile and potential biomarkers in serum and liver of rats with CCli-induced acute
liver injury were analyzed. RESULTS: Compared with normal group, MDA level in liver tissue of rats in model group was signifi-
cantly increased (P<<0.05), SOD and GSH-Px levels were significantly reduced (P<<0.05). Both body physiology and material me-
tabolism of rats were obviously changed, and levels of 11 metabolic potential biomarkers in serum and 14 metabolic potential bio-
markers in liver were significantly increased/decreased (P<<0.05). Compared with model group, MDA level in liver tissue in
Hugan tablets group was significantly reduced (P<<0.05), SOD and GSH-Px levels were significantly increased (P<<0.05). Serum
and liver metabolism tended to be normal, 6 metabolic potential biomarkers (isoleucine, leucine, 3-hydroxybutyrate, acetone, ace-
toacetate, choline) in serum and 8 metabolic potential biomarkers (3-hydroxybutyrate, alanine, glutamate, pyruvate, succinate,
choline, lactate, glucose) in liver got significant callback (P<<0.05). CONCLUSIONS: The hepatoprotective mechanism of Hugan

A FATTE : 5 B RRIE I 4 T AR RI2 HE 4151 H (No.81603397 . tablets may be associated with antioxidative stress and regula-
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- B 3 B I (P<<0.05) , SOD, GSH-Px 7K - & 2 F %5
(P<<0.05), 43R L3R 1,
F1 FHKRAIFHLH MDA SOD,GSH-Px 7K F il
EER(x*ts,n=06)
Tab 1 Determination results of MDA, SOD, GSH-
Px levels in liver tissue of rats in each group

(xts,n=06)
il MDA, nmol/mg prot SOD, U/myg prot GSH-Px,U/mg prot
el 121£023 190.07+3186 278.79£20.79
I 2341025 156,70+ 44.44° 2397419417
I 1.64+0.33° 179.79£36.05° 256.68+21.54°

TE: SIEH A A, " P<0.05; SR Hgs,"P<0.05

Note: vs. normal group, *P<<0.05; vs. model group,’P<<0.05
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F2 5CCLAMRHEXMARMFRGEEEY
FREYMELER (x+5,n=06)

Tab 2 Determination results of potential biomarkers

in serum of rats with CCL-induced acute liver

injury(x+s,n=>6)

F—f iR

oS g 1
i VROW e B P
MIEHEIREA/RAEEED  088(m) 29 46811742 664+589°  6233£1235
FrRaAm 094(t) 13 1L01£1.06 1461215 12414150
i 096() 18 1331%206  1958%321°  1609+199°
SR 099(d) 12 943+184 12761264 12124102
MRETH 120(d) 18 18471468  25.64%340°  2097+29%
N-ZEEA 204(s) 39 66124629  9149%824"  95.22+1034
P 203() 21 901#306  1729+4.09" 1058234
LEELR 228(s) 14 S81E046 0641200 TS3ELTS
[ 237(s) 20 IL12£368  19.90£663°  20.12£546
il 320(s) 18 3626496 4382£536°  37704331°
ik 465(d) 21 8022%988  68511679"  67.74%935

T SRR AL, " P<<0.05; SHEUMA L, "P<0.05; “s" Jy #
U, “d” R R, 7 I, Cm” o

Note: vs. normal group, “P<<0.05; vs. model group,*P<<0.05; “s”
was single peak, “d” was double peak, “t” was triple peak, “m” was

multiple peak

#3 5CCLAMMRHEXMARFREEEEDIR
EMMELER (x+5,n=06)

Tab 3 Determination results of potential biomarkers

in liver of rats with CCL-induced acute liver in-

jury(x+s,n=6)

A =e
R4 5'H VIP AL

EH4 R b
FRAR 0.94(t) 19 13.18+1.99 23.65+4.96° 23244549
SRR 097(t) 18 19.09+2.52 2930£6.63° 26.67+4.12
WEm 09(d) 12 898+239 13724336 15624791
MRETR 1200 Ll 648£1.17 837£1.62° 6.76£0.77
WERR 148(d) 18 44.68+745 5833412.32° 47.10£6.54°
RER 235(m) 20 11.92+2.34 2300449 18241405
TR 237(5) 15 177+182 13.9241.99° 1083+ 1.90°
bl 216 22 2459£5.76 4107£1226° 29471677
AU 255(m) 25 14.95+2.06 30.93£5.65° 3256£7.65
HE 320 3l 5754261 1009+ 171" 779+0.79°
il 3.22(s5) 46 148,80+ 13.02 20146414301 195.69+23.88
AR 42(g) 12 12.65+1.05 17824393 144442,01°
Akt 465() 35 123.91£11.06 805641261 10925%12.17°
Tk 524(d) 41 136.06+6.21 95.97+4.66° 114571 1417
Tt 833(s) 1l 919232 13.50+3.18° 12914197

T GIERH A LA, *P<0.05; SHIRIA LA, "P<<0.05; s it
U, @7 SR WU, 07 S =, Qo DU, “m Ry 2

Note: vs. normal group, “P<<0.05; vs. model group,*P<<0.05; “s”
was single peak, “d” was double peak, “t” was triple peak, “q” was

quadruple peak, “m” was multiple peak
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Effect of Wenyang Zhenshuai Granules on the Expression of Myocardial MEF2 in Model Rats with Chron-
ic Heart Failure

CAI Huzhi', WANG Xiaoying®, CHEN Qingyang®, CHEN Xinyu'(1.Section of Scientific Research, the First Affili-
ated Hospital of Hunan University of TCM, Changsha 410007, China; 2.College of Basic Medicine, Guiyang
University of Chinese Medicine, Guiyang 550000, China;3.ICU Center, the First Affiliated Hospital of Hunan
University of TCM, Changsha 410007, China; 4.The First Affiliated Hospital of Hunan University of TCM,
Changsha 410007, China)

ABSTRACT OBIJECTIVE: To study the effect of Wenyang zhenshuai granules on myocardial MEF2 in model rats with chronic
heart failure (CHF). METHODS: 10 rats were randomly selected in 60 rats as normal control group (normal saline), the remain-
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