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Effect of Bulnesia sarmienti Single and Complex Extracts on
Serum Lipid and Body Fat in Rats Fed High-fat Diet

Chang-Ho Park, Dae-Ik Kim, Hee-Kyoung Jung, Gee-Dong Lee', Kil-Soo Kim? and Joo-Heon Hong*
Daegu Technopark Bio Industry Center
'Daegu Gyeongbuk Institute for Oriental Medicine Industry
*College of Veterinary Medicine, Kyungpook National University

Abstract This research examined whether feeding single extracts or complex extracts of Bulnesia sarmienti, together with a
high fat diet, could improve serum lipid levels and reduce fat mass in rats. Test groups were fed the extracts, combined with a
high fat diet, for eight weeks, and subdivided into seven groups: normal, control, and five treatment groups (BS: B. sarmienti
extracts; BS-S: B. sarmienti and Salvia miltiorrhiza Bunge extracts; BS-M: B. sarmienti and Morus alba Linne extracts; BS-
SM1: B. sarmienti, Salvia miltiorrhiza Bunge and Morus alba Linne extracts; and BS-SM2: BS-SM1 extracts at a 2-fold
concentration). After feeding the test substance for 8 weeks, no significant differences were found for food intake, water intake,
change in body weight, or food efficiency ratios (FER) among the groups. However, serum LDL-cholesterol had increased by
14.1% in the BS-S group. When compared with the control group, total cholesterol levels in the BS, BS-S, BS-M, BS-SM1,
and BS-SM2 groups were reduced by 36.0, 14.5, 40.4, 17.5, and 22.5%, respectively, with the greatest change shown in the
BS-M group. In terms of triglycerides, levels in BS, BS-S, BS-M, BS-SM1, and BS-SM2 had decreased by 41.9, 8.5, 62.3,
17.7, and 14.5%, respectively. Compared to the control group, the BS group showed a significant decrease in fat mass. In
conclusion, the BS and BS-M groups showed significant effects with respect to improved serum lipid profiles and body fat
mass when they were fed a high fat diet in combination with the respective extracts.
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B Ao A" AE B sammienti= (GFHERERE] oK Daegu,
Korea)ollX -+43t%1.0.m, @3K(Salvia miltiorrhiza Bunge), ¥ ]
(Morus alba Linne)x= (F)2U35 E(Daegu, Korea)ollx 4¢]5led
AHEE AT AN EEAL B sarmieni BREEE3) B sarmientiS}
W B sarmientist NS, B, sarmienti®y T4}, An = p
sarmienti BEFFZEZ AT AF) AMeE 7 AR ER
2 SHTE 7Iet 100°CIA 37 B¢t &) o7 & A}
st AFEE] Fo37|7F 2 Rojubpe wAE 4 )
85 &% AHFEo WA(AD libinm)O® HFNI I 5T
7 AAEAHAHE Y 2333

ok oo 1

AAFEL BT 4577 53 IF(Sprague Dawley)E (F)AE}
i Hjo]l @3 goOsan, Korea)Z 5B 793t nFAIRS} BL
THHEA AdFAT ST T HIAF 20524439 AL
ARSIl S AR dad B ARE AMEA A
FHp stlnt. d9717ke}t B3 AREES 25 2022°C, A
HEE 50£1%, $71314 10-158)/he, BUF71= 1247 7HE o
2 2= 150300 ix2 §R155 T

Agidlol

2o} A H]9Hdiet-induced obesity)S %3171 $]5td 7A4 4
olF 6 T HolwA 23 ZHHo® AF: B FFAA F3o)
= vehte o AEERSE B9t AP Aol 2L
Table 17} 72O, FF20)(AIN-76)(Dytes Inc., Bethleham, PA,
USA)E 71202 vet 9 3A8E ] Had 20% lad,
1% BASENES Wiske] A AR Az AL

AL BFA0)E 715023 FAFE (normal)d AEFe] 32
ARk, AFH2HE A0S FFT R (control), LAY, 1=
HEHE 2ols 7IFow NHEH wat 2Vz; B sarmienti 2.4
mg/mL, T4 0.8 mg/ml, WY 08 mgmLe] BIEZE B. sami-
enti FUFZEG T3 BSEH EEZERQ B sarmienndt ©
HE ¥ BS-ST, B. sarmientis} 2B 2 T3 BS-MT, B.
sarmienti®t 3}, WS E 24 mg/mL, 0.8 mg/mL, 0.8 mg/mL Y]
£E FoIg BS-SMI#, 48mg/mL, 1.6 mgmL, 1.6 mg/mL ¥]&
2 T BS-SM2E 7He] AFTO0R o] NPERL 8=
7+ Bo3lHA ARSEITh

Ko

Table 1. Composition of normal diet and high-fat diet
(Uint: g/100 g)

Ingredient Normal diet High-fat diet
Casein 20 29
Corn starch 26 10
Sugar 0 10
Lard 0 20
Corn oil 9 5.0
Cellulose 50 50
Mineral mixture” 35 35
Vitamin mixture” 1.0 1.0
Cholesterol 1.0 1.0
DL-methionine 03 0.3
Choline 0.2 0.2

*AIN76 mixture (Nutritional Biochemicals, ICN Life science Group,
Cleveland, OH, USA)

Ao|gg &3

AFS7HF 2 Aol A AY /ALE Aoz 83
ol AR} BS FA3HA dFd 7HHo R ZA3lgen, 4
o] B Fogod FFS sl AT Aol 8-S (food
efficiency ratio: FERy2 ¥ 717+ &< ASS714S 2L 7|7

o Ho] gHFOE 1ro) BAIAT}.

NESE XX ¥ | M

Y AT AHE 1673 B B2 A2 F etner 719 3
o Hchguol] Yot AHsed Lol 308 WA F 3000pm
o4 3087+ 94 Fsl BHS Relsan. e AL ¥
A 29, 0, A%, 9, A8e Aesgen, ATy 248
g3 F B AR 2B ARRAL AF5 4C A2
NG5 Aol FHE Az AAT F WE A

BEAE AR F8AFIT He tAREER FEIY2HE,
triglyceride, low density lipoprotein cholesterol(LDL-Z & 2~ &),
high density lipoprotein cholesterol(HDL-Z#| 28| £)2 &4 &1,
ANBFAZ QT 7F 2 A7 715 vXe TS Lol B9
3 7+ 7]% A ¥QI aspartate aminotransferase(AST), alanine ami-
notransferase(ALT), y-glutamyl transferase(g-GT), creatinine2 %
stach FZe 282 =% CHOD, Trinderd, triglyceride=
Enzymatic-Trinderd, LDL-Z#|~HE, HDL-Z8|2H &2 direct
methodel] 9J3] A|Z% kit(Asanpharm Co., Seoul, Korea)S AM&-3}
Sttt AST, ALTE modified IFCC without pyridoxal phosphate
¥, g-GTe IFCCH, creatinine> modified Jaff-1 reagent method
ol 9&] AxH kit(Asanpharm Co)E ©|&3le] Ayslst AER
2)7)(KONELAB 20XT, Vantaa, Finland)Z ©]-&3le] 415191}

E7x42]

RE APAA) o3 BANDE 2 APTEE BaAelst
STk AZ) Adte] BALHANOVA F5)E FAsGL
7, 2709] §914S Duncan test 018319 AFIITE

d W 5 HHTE AT 525mL, A
mLE YEPEO ™, B sarmienti ¥ 2 EgEEE B
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Table 2. The body weight gain, food intake, and food efficiency ratio (FER) of Sprague Dawley rats fed Bulnesia sarmienti single and B.

sarmienti mixed extracts for 8 weeks

Group” Food intake Water intake Body weight FER?
(g/day) (ml./day) Initial (g) Final (g) Gain (g/day) (%)
Normal 26.9+1.79% 525+2.9° 205.0+4.8* 444.8+19.5° 2.85+0.18° 10.66+0.99°
Control 23.6+1.34 36.0+3.7 206.2+2.2* 5356+9.6 3.92+0.08* 16.57+0.50°
BS 22.9+187 342+1.8 203.8+4.8° 504.4435.9° 3.57£0.38° 15.694£2.24°
BS-S 24.6+1.18% 345+2.0° 202.8+4.7 548.0439.2% 4.11£041° 16.75+2.16°
BS-M 25.3+2.98% 355+17° 205.2+1.0° 557.6+7.4° 4.19£0.07° 16.77+1.98°
BS-SM1 235+1.59 36.6£2.6° 204.8+1.8 550.6+24.0 4114027 17.56+1.84°
BS-SM2 23.0+1.93 35.0£2.3° 209.0£7.5 566.4161.0° 425+0.66° 18.52+3.20°

UBS: B. sarmienti water extract 2.4 mg/mL, BS-S: B. sarmienti (2.4 mg/mL)+Salvia miltiorrhiza Bunge (0.8 mg/ml) water extract, BS-M: B.
sarmienti (2.4 mg/mL)+Morus alba Linne (0.8 mg/mL) water extract, BS-SM1: B. sarmienti (2.4 mg/mL)+Salvia miltiorrhiza Bunge (0.8 mg/mL)
+Morus alba Linne (0.8 mg/mL) water extract, BS-SM2: B. sarmienti (4.8 mg/mlL)+Salvia miltiorrhiza Bunge (1.6 mg/mL)+Morus alba Linne (1.6

mg/mL) water extract.
YFER (food efficiency ratio)=(body weight/food intake)x100

Values are represented as the meantSD (n=6). Values with different superscript within the same column are significantly different at p<0.05.

¢! BSE 342mlL, BS-S7 34.5mL, BS-M< 35.5mL, BS-SMI
= 36.6mL, BS-SM21- 350 mLE WFEFTHTable 2). 2244 A1
olell W& 4% Wil FATH vudstd AFERE T
A F9FQ radde] Yelth AHR-Eol(AD libitum) Aol
o3t A¥F BS, BS-S, BS-M, BS-SMI¢IA B. sarmienti¢] 12
B AFHEL 8472mg, T ® AT 1 Ha 4IRS 2824
mgl E AR oW, AEE wlE HHAHF ks FEEx
23t} BS-SM2 H&ZAXM B sarmiensid] 19 BE HIFH e
168.14 mg, &3t B s 1Y HE HHFLS 560M4mgeE
ATt

M=Hsl 3l Mol
AEEE F7)7F 85 F9F duldle] @ yx|gaolE Fo
A AFws), HoldFF, AolEds =4 ZAAES Table 29
eERS A877 5 19 Ha ARAF TS Ak gyt
2lolg} B @ate] g 2L A wA|HHAle
Fol Zastglon, AFEER Rz 93 vAo] A3 ¥
ke vehtA] kst Algsdshs AdiA HaAlFe] 2052
o2 JhA 9 HEE7 Aojrt GEE wjXsle] Ad@sgr) 2
ZHbale] & ASHshs U2T 2 A1PEE Fojiel BSTE, BS-
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Table 3. The plasma aspartate aminotransferase (AST), alanine aminotransferase (ALT), y-glutamy] transferase (g-GT) creatinine, and
total protein levels in Sprague Dawley rats fed Bulnesia sarmienti single and B. sarmienti mixed extract

Group” ALT (unit/L) AST (unit/L) 2-GT (unit/L) CREA (mg/dL) T PROT (mg/dL)
Normal 37.36+1.95% 112.8+7.87% 67.48+4.12* 0.53+£0.05° 6.60+0.34*
Control 34.76+1.83® 129.7£8.59° 71.06£9.61° 0.55+0.06* 6.54x0.11°
BS 35.96+1.83% 120.3£8.02% 65.36+6.22° 0.55+£0.03* 6.50+£0.21°
BS-S 38.06+1.43° 111.9£7.15% 68.46+10.0°¢ 0.62+0.02* 6.70£0.23*
BS-M 32.70+2.38* 113.1+8.93® 69.9 +£9.04* 0.61+£0.02* 6.60+0.31*
BS-SM1 35.38+1.14® 114.84+12.04® 64.0 +£6.03° 0.57x0.01* 6.70£0.12*
BS-SM2 33.6 £1.85° 104.4+6.28° 72.0 +10.17° 0.54+0.05° 6.56x0.15*

URefer to Table 2

“Values are represented as the meantSD (n=6). Values with different superscript within the same column are significantly different at p<0.05.
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Table 4. HDL-cholesterol (HDL-chol), LDL-cholesterol (LDL-chol), total cholesterol (T-chol), and triglyceride (TG) levels in plasma of

rats fed on Bulnesia sarmienti single and B. sarmienti mixed extract (Unit: mg/mL)
Group” T-Chol HDL-Chol LDL-Chol TG AP
Normal 84.3+7.3%2 66.5+£5.2° 11.0+2.6* 58.3+7.4® 0.26+0.06*
Control 88.4+3.9% 51.6+2.3 27.5+6.6° 117.2+26.4° 0.72£0.09°
BS 80.9+4.5® 49.7£4.0° 17.6+1.2% 68.0+£13.7% 0.63£0.14*
BS-S 92.5+2.6° 58.9+2.2° 23.5+6.1% 107.2+11.14 0.57+0.09°
BS-M 77.016.3* 54.0+3.7%® 16.4+4.3% 411+7.0° 0.43+0.14°
BS-SM1 85.6£3.3>¢ 544423 22.743.6™ 96.4+54° 0.5710.07°
BS-SM2 88.2+6.6> 54.1+3.4% 21.31+4.1% 100.2£11.4° 0.63+0.07+

DRefer to Table 2.

YValues are represented as the meantSD (n=6). Values with different superscript within the same column are significantly different at p<0.05.
PAT (atherogenic index)=(total cholesterol-HDL.-cholesterol )/ HDL-cholesterol
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2E gGre] A= Halr} gilom, NPE7 Too 23
74k A PRl e ¢S AoE AlgHT)
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8 B3t B sarmienti TY W EHREE o T 2 23T
#l2HE, HDL-Z826E, LDL-Zd281E, $Ax)" (triglyceride),
FTYAA L (ADE Table 49 JERAITE

AA7Z F F FZY2HE 58 I 0|2 2T
884 mg/dLE BAFTSl 843 mgdLst ¥laste thih 271590
Y, Fo173Q) Wle AEER dsith AFEE T2 Q3 A
REEl ZHadAdE ) BS Foldi BS-M FoFolA #2914
Q1 gl veisth, Aol 93 §93¢) 2Fy A
HE S7FEe BEHER] Ykov, B samienti HUEZE 2
B. sarmieni%t 30y EFFE BN f9Q LML B
F UTh

€% HDL-ZH2HE WHels A4 66.5mydLel H)wsle
EzZoA 51.6mg/dlE FolFoz ZHason, ¥ BS-
S FATANA 540 mgdLE F7IBIATE AEEE Foi Hube
A e FUMete ARE BRFoV), B sarmienist B} B
ZEA 932 Z7HE4L Uehiith

% LDL-Z¥2EE Wsh= FA7 11.0mg/dLe}t H]wsle
QE&IA 275 mgdLE #9802 27180t AldEd &
o] ¢J% LDL-FHAHE Hile ZE A AuA
43130, BS-M FojZolA 714 2o 74AE Byl

85 AR Wk 2202 ¢l AAE 583 mg/dL
¢ HliEslY YRF 1172mgdLE AE3 2718 Bgen, A
P22 TR AwEo R {03 zadAo] Ykt 7}
A B g UEld 487 BS-MI BS Fojzo® o
27 B8k 623%9F 41.9%8] FAEAS vehi)
29263 HDL-Z3 229 2}0]E HDL-Zd# 2 29
ik NEHE Vehl= 5973 8MA93(Al, atherogenic indexy= A
2 026°] WISt d2F 0722 iR o ZUlIATh AlY
8 FoAd 9g FUASR S Wle Ao s zhhsigon,
BS-S, BS-M, BS-SM1 FodollX] 82l 74848 veRiich

ZY2H B2 AZYHY, 32F P4 S0 298 J¥L 3
o Zy dFo veEE EAshs AHE A8 (hypercho-

4y

lesterolemia)®]2} 3l=H], ©]= coronary heart disease(CHD)]
8 ggedrlelt), 85 ZY2HE §5E ¥ Z°] CHDY
I Eg B Idolde B2 dERAlA d& At
24 8% ZYLEES 1% Y59 CHD $HES 2% 4
2 4 YU FR(12,13). HDL-ZY2HES T2 0 25
A2 FHEHEL 702 o)FATIAL AZFHNE FAE W
st Bzl YA S =F= d8E = Ao YA
ded, H2 sHAESE F3S AEAAARY] oA} X80
A HDL-ZH|2HE9 g&o] gk AF7t ®ol] o]FAAa §)
H19). B Ao B sarmientist 3Ny E3FEE 9
sarmienti TLFEEANAN 89 BF SHZHE A8 E
#A8E 5 QIUAL, B sarmienti, T5Y, ] EFFE B =
LDL-Z2¢2EH & 33S "ol o2A] HAAAZE 2 drts
29 EL AAAE F e 7eEE BASa I %
FAAY e WEe 2 B A8FA A3 9¥EE £l
= £83% 3471 HeH15), £ A8AA B sarmienti®} A3y
ERdFEE 4 B samienti AUFEENAN SAALTHE 5
A < WNAE & e 7S BEFa 9ot

&

H7|2H Hst

AR OlZ 8E IXEFH APEF FAZ % 7H 1]
A, A, =, AR A71RA H3le BESIti(Table 5). dut
Aoz A T ZE2HEY 4FH i 2+ 2FHAM XF
AL o) do] Zeislo] e Hal o3 7k FA7 718
A ZAle] A A3 FHAHE o] F7HsTH(14). B A g
A= iz Z7F FACE ZAAE vE ddEez Zlelige
U, AEER B2 213 fo8 72 EARA dge A3
A gt A At vasted AFes Ihdhs A
o] Yehgot, AlREd o3 f9F<l Wl AR o
steh 2E 2 H, A ¥ BAE ZA oY AIPER R
2 A% ol Watx AFFR gl

wer A7 RA Haks 7F 2 43 79 wshe glolon,
ADEZY 93 F94 Jde FAHSE BEEA] Aotk 18
I 7F BAMSRE aAge)Z Q8 XAEAe] 93 Aoz A}
29H16,17).

AW RS
AWA R vXe dEE BEAUzAY el By
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Table 5. Organ weights in diabetic rats fed the experimental diets on Bulnesia sarmienti single and B. sarmienti mixed extracts

(Unit: g/100 g body weight)

Group” Liver Spleen Kidney Lung Heart
Normal 2.44+0.09*? 0.14+0.00* 0.61+0.01* 0.37+£0.01* 0.28x£0.01°
Control 2.74+0.08° 0.1410.01* 0.58+0.02* 0.3710.02° 0.25x0.00*
BS 2.81+0.19° 0.14+0.00* 0.57£0.04* 0.36+0.02° 0.26+0.00"
BS-S 2.79+0.06° 0.14+0.00* 0.58+0.01* 0.36+0.01* 0.27+0.01*
BS-M 2.6410.18* 0.14+0.01* 0.57+0.04* 0.3610.02* 0.26+0.01>
BS-SM1 3.14£0.22° 0.1410.01* 0.5740.05* 0.36+0.01* 0.27+0.00™
BS-SM2 3.48+0.14° 0.13+0.01* 0.57£0.02* 0.35+0.01° 0.25+0.01°

YRefer to Table 2.

PValues are represented as the meantSD (n=6). Values with different superscript within the same column are significantly different at p<0.05.

M Retroperitonea ®epididymal  # Visceral

Adipose tissue weight

NO o BS 85§ B3-M BS-SM1  BS-SM2

Fig. 1. Effect of Bulnesia sarmienti single and B. sarmienti mixed
extract on body fat accumulation in SD-rats. NO: normal group,
CO: control group, BS: B. sarmienti water extract 2.4 mg/mL., BS-S:
B. sarmienti (2.4 mg/mL)+Salvia miltiorrhiza Bunge (0.8 mg/mL)
water extract, BS-M: B. sarmienti (2.4 mg/mL)+Morus alba Linne
(0.8 mg/mL) water extract, BS-SM1: B. sarmienti (2.4 mg/mL)+
Salvia miltiorrhiza Bunge (0.8 mg/mL)+Morus alba Linne (0.8 mg/
mL) water extract, BS-SM2: B. sarmienti (4.8 mg/mL)+Salvia
miltiorrhiza Bunge (1.6 mg/mL)+Morus alba Linne(1.6 mg/mL)
water extract. Different alphabet letters are significantly different at
p<0.05.

Z&(visceral adipose tissue) FAE AAMSFATHI8). Ao F
o2 F E7) Az A7 ZrkElg e 3E7) xjdbzz)
2 Bug 29 AzA A 9A Z7H6. § B Ak

7 Bﬂ:@}: 22} v E o BS, BS-M FowollA 7 e
A WEE JepidE, B33 Az ME BS, BS-S £
oA 7 B FA w3lE vE Uitk a8l & A
£ BS EojFoA 7W 2k B} Aukeg ek weiad
Ao g a2y} vwd uf xYxd] A= BS Tl
7 B 2AEAAS Hols Ao 2 YeERitH(Table 5).

o OF
v
IARR o= Hlgk B yAHe] fitE AR AF, &
FA4, AXE, A5 HAF 2 ANEAE 248 B
sarmienti @T-FEE U B sarmienti B4F2E Fo=2 Q3 ¥
FAA A, A 72F 2 AFEERA )% 2 VA ¥
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