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ABSTRACT OBJECTIVE,
fatty liver disease (

inveStigate the effects of Qushi huayu formula on serum free fatty acid profile in non-alcoholic

T

mo ats. METHODS: A total of 30 SD male rats were divided into normal group, model group,
ushi wit rats in each group according to random number table. Model group and Qushi huayu formula

Qushi h ith 10 i h di d ber table. Model d Qushi h fi 1

Qushi huayu formula group was given Qushi huayu formula liquid 0.1 mL/kg intragastrically; normal group and model group were
given constant volume of normal saline intragastrically for consecutive 4 weeks. 8 weeks later, the rats were sacrificed and liver
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tissue was collected. Histopathological changes of liver were observed by HE staining. Serum samples were collected and
determined by GC/MS using menthyl salicylate as internal standard. The content of free fatty acid in serum was calculated by
standard curve method. RESULTS: Compared with normal group, hepatocytes of rats in model group were necrotic, and fatty
degeneration and vacuolar degeneration of hepatocytes appeared. The serum contents of saturated fatty acids as lauric acid, myristic
acid, pentadecanoic acid, palmitic acid, heptadecanoic acid, stearic acid, arachidic acid, heneicosanic acid and docosanoic acid
were increased significantly (P<<0.05); the contents of unsaturated fatty acids as cis-10-heptadecenoic acid, oleic acid, e-linolenic
acid, y-linolenic acid, erucic acid, linoleic acid, cis-11-eicosenoic acid, arachidonic acid, cis-11, 14, 17-eicosatrienoic acid, cis-4, 7,
10, 13, 16, 19-docosahexenoic acid (DHA) were decreased significantly (P<<0.05 or P<<0.01). Compared with model group,
histopathological changes of liver was relieved significantly in Qushi huayu formula group; serum contents of above saturated fatty
acids were decreased significantly, while the contents of above unsaturated fatty acids were increased significantly (P<<0.05).
CONCLUSIONS: Qushi huayu formula can significantly improve histopathological changes of liver in high-lipid diet-induced
NAFLD model rats, and can significantly improve the abnormal changes in the serum contents of saturated fatty acids and
unsaturated fatty acids so that free fatty acid profile return to normal. It is suggested to supplement w-3 polyunsaturated fatty acids
or using medicine like Qushi huayu formula to intervene in fatty acid metabolism so as to effectively prevent and treat NAFLD.
KEYWORDS Qushi huayu formula; Non-alcoholic fatty liver disease; Rat; Fatty acid profile; Free fatty acid
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Tab 1 Composition of mixed standard reagent kit con-
taining 37 Kkinds of reference substance of fatty
acid methyl ester
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Fig1 Total ion chromatogram
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Fig 2 Micrographs of pathological change of liver tis-
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Tab 2 Results of serum contents of saturated fatty acid in rats of each group(n=10, pg/mL)

45 CI2:0 Cl4:0 C15:0 C16:0 CI7:0 CI8:0 C20:0 C21:0 C22:0 C24:0
Ex4 0.04210.085 9271+3.183 0.170£0.230 485999+ 114.046  3.005£1.177 458762+ 113.289 8.333+2.904 1.790+0.880 19.607 £ 5.444 232310242
fA 0.170+0.266" 12.425£2.956" 0.255£0.327° S74.187£97392°  3516£1141° 525575491253 10.208£2.723" 2.195+0.775" 225914£5229°  2451£0.172

LR 0.085£0.195° 1157242348 0.043+0.085°  526747476.274°  2.898+0.682°  474.554+71.803° 8.397+1558° 1.812+0.488° 18755+2.733  2.302£0.159
T SIER AL, ~P<0.05; SHEIHLL HAL, P<0.05,"P<0.01
Note: vs. normal group, *P<<0.05; vs. model group, "P<<0.05,"P<<0.01
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®3 BAXRMENAFBEHBESENELER (n=10,pg/mL)

Tab 3 Results of serum content of unsaturated fatty acid in rats of each group(»=10,pg/mL)

il Cl7:1 CI8:IN9C C20:1 C22:1N9 CI8:2N6C CI8:3N6 CI8:3N3 C20:4 C20:3N3 (C22:6N3
[t 1760414918 2052314754 2.003£1.746 2259£0.384 20.140+4.125 0.043£0.128 1.833£0.469 94583130914 23.848146.203  5.7761 1.084
A 1571546371 18.411+27490° 1.534+0.686" 1.664+0.848" 13971£7.531° 0.023+0.108" 1600£0.601°  82350£12217°  7400+19487° 4518+1568"
R E 2352344124 3557219738 181320362 2.9380.290° 387293919 0.031£0.064" 29300457 WATTEI3IT8T 90440177 523842240

TE: SIEH AL, " P<<0.05, " P<<0.01; SR LA, 'P<<0.05

Note: vs. normal group, “P<<0.05, “**P<<0.01; vs. model group, "P<<0.05

F4 BHRRMBEAREHFEEHBRSESITER (n=10,pg/mL)
Tab 4 Results of serum content of various free fatty acids in rats of each group(n=10, pg/mL)

ikl Bl ORI AMERIEHR LN EZNIR
XGE 58.896 £ 144.498 98.930£193.710 18.801£32.100 17.597+9.233 24.370£39.808
A 69.539 % 164.974" 115,356 £221.697" 13.720£32.929° 16.581£35.488" 21.813£30960°
E 62.533+149.688° 104.717£201.140° 20.349 28228 24.962+30.657° 21.273£26.036°

G IE R LA, P<0.05; SR A, 'P<0.05

Note: vs. normal group, “*P<<0.05; vs. model group, "P<<0.05
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I I R AURNE R IRY, EAMFR AR, & &2
TR 5 TR A0 oo SIE JBRTRR L SIZ TR L AE £ DU R 55 ) 2 )
AT LA 20 s i AR, X — AR T AT ARl |
A i 7 TR B AR AK, TG S T A ST il AR v i R L R A
Jid 2l TR 3k, R I R oSS S A
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(SREBP-1¢) ik, Yl 54 IR ZE ML Sl iy,

A SLEG P AR R R B A AR D R e . (L]
FIE  AARDIR & i & AT, #7524 % 4 NAFLD
AL B % 2 T RS aL Mg sl & S (12
PR BETURR , e — 2 I AR s 2 SO A2 ™ iR
FIAERRAHETT T B , BB B2 S U B2 L 131

23 5 2t GC-MS LM e 45 RUESE AL IRAL Iy T 1
A SO AR R SR I35 AR 0 U 1 AN T A s R
SRL S AL, AU IR T .,
i b EE VO A IR R S EUR UL 4 NAFLD
I TR R AR TR & ek i T i FIAS TR D 1R 5 5k FY)
WA R 2 NAFLD FO/FFHZS R, o fie i NAFLD % 14
N2 . NAFLD K SRS P A7 B S A i 2 R D PR
T ZRAL , T AN [F) 28 7Y A4 )18 1D R /2 NAFLD 4 & A= FU& Jié
WP EEEAFRER . Hho-3 Z RN
(4ho- SV FRER \DHA 55) HAT B 2 BB 58 Bl i oA Gl
YEF, OB 1 35 it NAFLD BRI K UM R DT FRE AR 1 , Uk
BIFHARAE R . UGE I AN FEw-3 Z A AR
T R Bk PR AR 5 S5 25 1 T USRI R A, AT A

AT AT NAFLD..
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