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Effects of the purified extracts from Lycii Cortex Radicis and ginger on lipid status
and serum cytokine levels in rats fed high fat diet

Park, Eun-Jung - Choi, Sang-Won - Cho, Sung—Hee§
Department of Food Science and Nutrition, Catholic University of Daegu, Daegu 712-702, Korea

ABSTRACT

The present study was to investigate the effects of Lycii Cortex Radicis (LCR), the root bark of lycium (Lycium chen-
ese Miller) and ginger (Gin) on body lipid status and serum levels of cytokines. Sprague-Dawley (SD) male rats weigh-
ing 193.6 + 16.8 g were divided into five groups, including one low fat (LF) and four high fat groups, i.e. HF-Control, HF-
LCR, HF-Gin and HF-LCR + Gin groups. Diets for HF-LCR, HF-Gin and HF-LCR + Gin groups contained purified
extracts having 0.2 g LCR tyramine, ginerol and 0.1 g tyramine plus 0.02 g gingerol per kg, respectively. Compared with
those of the HF-Control total serum cholesterol level decreased, and HDL-cholesterol level increased in the HF-LCR
group and serum triglyceride levels decreased in the three experimental groups fed the purified extracts. Liver cholester-
ol level was lower in the HF-LCR group than the HF-Control group, but triglyceride levels, which were increased by high
fat diets were not changed by significantly by LCR or ginger extracts. Fecal lipid excretion was higher in the HF-LCR and
HF-Gin groups, but cholesterol excretion was lower in the HF-Gin group than in the HF-Control group. The activities of
liver cytosolic glucose-6-phosphate dehydrogenase and malic enzyme were lower in the HF-LCR + Gin group than in
the HF-Control group. Serum adiponectin levels did not differ among the five groups, while leptin level was lower in the
HF-Gin group and C-reactive protein levels were lower in the HF-Gin and the HF-LCR + Gin groups than in the HF-
Control group. It is concluded that LCR can be utilized as an ingredient for lipid-lowering functional foods in the form of
purified extract and addition of small amount of ginger extract would be useful for reducing one of the inflammatory cy-
tokines to help prevent atherosclerosis. (Korean J Nutr 2012; 45(5): 411 ~ 419)

KEY WORDS: Lycii Cortex Radicis, ginger, serum lipid, malic enzyme, C-reactive protein.
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Table 1. Composition of the five experimental diets (g/kg diet)
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G6PDH ¥ malic enzyme?] == 5 45H-2] 7]2Q1
NADP (Sigma-Aldrich, St. Louis, USA)7} & 4x0] 2]&}o] 9]
3l NADPHE #Hl== H=E S74sko] F-5}3ith. G6PDH
O] %, 55 mM tris-HCl &5-84 (pH 7.8), 3.3 mM MgCl,
6 mM NADP, 2 0.1 M glucose-6-phosphate & &5 1t
SEgtolof] @9l 7H24] cytosol 20 uLE 718t 3 340
nmolA FF= H3hE S45%0E” GoPDH 4% 9=
cytosolic protein 1 mg@ 157+ A§43%El NADPHS] nmole®
UERITE” Malic enzyme?] 7-$- H-2-E3tolo] 67 mM tri-
ethanolamine (pH 7.4), 3.3 mM L-malate, 5.0 mM MnCl,,

Diet group
Components - -
LF HF-Control HF-LCR HF-Gin HF-LCR + Gin

Casein 200 200 200 200 200
Cornstarch 155 185 183.30 184.31 184.08
Sucrose 500 370 370 370 370
Cellulose 50 50 50 50 50
Soybean oil 50 20 20 20 20
Beef tallow 130 130 130 130
Mineral mix" 35 35 35 35 35
Vitamin Mix” 10 10 10 10 10
Refined extract

LCR? 1.70 0.85
Gin” 0.69 0.07

1) AIN-93G formular  2),3) Dried ethyl acetate and methylene chloride fractions from ethanol extracts of Lycii Cortex Radicis and

ginger, repectively, as desribed in ‘Materials and Methods’
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%= Rat Leptin ELISA Kit (Millipore, U.S.A)
£, @4 CRP =+ Rat C-Reactive Protein (CRP) ELISA
Kit (BD Biosciences, USA)E A3l SA3130ch 7F &4
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tamic pyruvic transaminase (GPT) A%+ kit A]9F (Asan
Co., Korea)& AHg-sto] =451k

SAX2

= APl Bzt $A Al2l= SPSS (IBM SPSS Statis-
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o] 11x]9FAo]E 3 HF-Controlit % HF-LCR+%, HF-Gin
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LF<ol H]3}e] HF-Control<, HF-LCR+%, HF-LCR + Gin
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AT EY AlF 100 g AR AFS FoEE Yefg=
Ak} Z A gho] Table 3of e ok Fargkx]wa
ERA] BA7E LEtel| vlste] a2xw4]o]E gt HF-Con-
trols*2} HF-LCR, HF-Gin, HF-LCR + Ginw°] 4| & =
YA A5 Alo] 5 g 47t 7k Apol= @Il AE A
Wk AAe] A= 7k 5-2gh Aol fdck il 23
o] e §1A|1 %= LFwtol| B]8}te] HF-Controlet, HF-LCR#}
HF-LCR + Gint-2 98 =%k (p < 0.05) HE-Gin
+& HF-Controltt Hr} W& HekS =)

oA v

Table 2. Body weights, food intakes and food efficiency ratios of the five groups of rats fed experimental diets for four weeks

Group" Initial BW? (@) Final BW (g) BW gain (g) Food intake (g) Food efficiency ratio
LF 191.3£15.17"% 390.7 +23.7° 199.4 + 25.4° 658.6 +24.7° 0.30 +0.03°
HF-Control 191.9+17.9 430.0 + 36.0° 238.1 + 25.3° 712.8 + 54.2%° 0.33 +0.02°
HF-LCR 192.7 +13.6 419.9 +£27.2% 227.2 +22.4% 706.2 +70.9° 0.32 +0.03"
HF-Gin 1953 +17.5 404.8 +19.4° 209.5 + 22.6° 740.7 + 60.1° 0.25 +0.09"
HF-LCR+Gin 196.7 +16.1 424.6 + 24.5° 227.9 +27.1° 700.8 + 46.9° 0.32 +0.02*

1) LF and HF: 5% and 15% (w/w) fat in diet without test extracts, HF-LCR, and HF-Gin; 15% fat and 0.02% tyramine and gingerol from
root bark of Lycium chenese Miller and ginger, respectively, HF-LCR+Gin: 15% fat and 0.01% LCR tyramine and 0.002% gingerol
2) Body weight 3) Values are means + SD from nine rats and those with different alphabet letters in the same column are signifi-

cantly different at p <0.05. NS, not significant

Table 3. Relative weights of fat pad at various regions in the five groups of rats fed experimental diets for four weeks

Group" Subscapular Epididymal Kidney Abdominal Total
(9/100 g BW)
LF 0.19 +0.07”* 0.83+0.21° 0.53 +0.10" 1.39 +0.24° 2.97 +0.47°
HF-Control 0.20 + 0.05 1.06 +0.20° 0.63 +0.08 2.08 +0.29° 3.96 +0.35°
HF-LCR 0.20 £ 0.06 1.09 +0.20° 0.63+0.10 2.07 +0.19° 3.99 +0.36°
HF-Gin 0.20 £ 0.05 0.94 +0.15%® 0.62+0.15 1.90 + 0.28° 3.65+0.50%°
HF-LCR+Gin 0.19 +£0.04 1.03+0.19° 0.62+0.15 2.04 +0.39° 3.89 +0.68°

1) LF and HF: 5% and 15% (w/w) fat in diet without test extracts, HF-LCR, and HF-Gin: 15% fat and 0.02% tyramine and gingerol from
root bark of Lycium chenese Miller and ginger, respectively, HF-LCR+Gin: 15% fat and 0.01% LCR tyramine and 0.002% gingerol 2)
Values are means + SD from nine rats and those with different alphabet letters in the same column are significantly different at p <

0.05. NS, not significant
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Fig. 2. Liver lipid levels in the five groups of rats fed experimental
diets for four weeks. LF and HF: 5% and 15% (w/w) fat in diet with-
out test extracts, HF-LCR, and HF-Gin: 15% fat and 0.02% tyramine
and gingerol from root bark of Lycium chenese Miller and ginger,
respectively, HF-LCR + Gin; 15% fat and 0.01% LCR tyramine and
0.002% gingerol. Bars are means =+ SE from nine rats and those
with different alphabet letters in the same types of lipid are signifi-
cantly different at p < 0.05.
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Fig. 1. Serum lipid levels in the five groups of rats fed experimental
diets for four weeks. LF and HF: 5% and 15% (w/w) fat in diet with-
out test extracts, HF-LCR, and HF-Gin: 15% fat and 0.02% tyramine
and gingerol from root bark of Lycium chenese Miller and ginger,
respectively, HF-LCR + Gin; 15% fat and 0.01% LCR tyramine and
0.002% gingerol. Bars are means + SE from nine rats and those with
different alphabet letters in the same types of lipid are significant-
ly different at p < 0.05.

Fig. 3. Fecal lipid excretions in the five groups of rats fed experi-
mental diets for four weeks. LF and HF: 5% and 15% (w/w) fat in
diet without test extracts, HF-LCR, and HF-Gin; 15% fat and 0.02%
tyramine and gingerol from root bark of Lycium chenese Miller
and ginger, respectively, HF-LCR + Gin: 15% fat and 0.01% LCR tyr-
amine and 0.002% gingerol. Bars are means + SE from nine rats
and those with different alphabet letters in the same types of lip-
id are significantly different at p < 0.05.
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Table 4. Activities of liver cytosolic glucose-é-phosphate dehydro-
genase (G6PDH) and malic enzyme in the five groups of rats fed
experimental diets for four weeks

Group” G6PDH Malic enzyme
(nmole NADPH/min/mg protein)

LF 15.52 +1.757* 13.95 +1.9¢°

HF-Control 18.05 + 1.20° 13.05 + 0.60°

HF-LCR 18.67 +£2.32° 13.74 +£0.90°

HF-Gin 16.56 + 1.68% 11.97 +0.88%

HF-LCR+Gin 15.47 + 0.80° 11.12 £0.70°

1) LF and HF: 5% and 15% (w/w) fat in diet without test extracts,
HF-LCR, and HF-Gin: 15% fat and 0.02% tyramine and gingerol
from root bark of Lycium chenese Miller and ginger, respective-
ly, HF-LCR + Gin: 15% fat and 0.01% LCR tyramine and 0.002%
gingerol 2) Values are means + SE from nine rats and those with
different alphabet letters in the same column are significantly dif-
ferent at p <0.05

Table 5. Serum levels of adiponectin, leptin and CRP in the five
groups of rats fed experimental diets for four weeks

Group” Adiponectin Leptin CRP
(ug/mL) (hg/mL) (ug/mL)
LF 552+0.33""  434+0.55" 408.22 + 38.80%
HF-Confrol  5.69 +0.58 6.52 +0.41°  440.33 + 57.58°
HF-LCR 4.79 +0.44 6.85+0.72°  411.10 + 41.64°
HF-Gin 496 +0.52 5.26 +0.59°  351.30 + 13.35°
HF-LCR+Gin 5.45+0.43 6.10+0.61°  329.05 + 36.32°

1) LF and HF: 5% and 15% (w/w) fat in diet without test extracts,
HF-LCR, and HF-Gin; 15% fat and 0.02% tyramine and gingerol
from root bark of Lycium chenese Miller and ginger, respective-
ly, HF-LCR + Gin; 15% fat and 0.01% LCR tyramine and 0.002% gin-
gerol 2) Values are means + SE from nine rats and those with dif-
ferent alphabet letters in the same column are significantly dif-
ferent at p <0.05. NS: noft significant

Q 7491 G6PDHE} malic enzyme?] &Alo| Table 49 L}
El} St} G6PDHY] &4 I AAlo| & F718)= ko]
olovt §-0J8H] 9Forar, HE-Controlitol] Hlake] =] Zwo}
A7¢ B39l HF-LCR + Ginato] f-&JsHA| Wolsltt (p <
0.05). -8 malic enzyme®] 42 IAAO| R 935]2]
olx]&= o]l e HF-LCR + Ginw©] HF-Controlw-o]|
u]slo] §-o)5H wolrl A (p < 0.05-& G6PDH &4 Axt
of gkt

X cytokine EZft GOT, GPT &M=

Table 5°|| adiponectin, leptin 2 CRP2] €%5%= 7} L}Ek
L QJtk Adiponectin A&t ko] AFo]E HolX] GrQFA|RE
leptin HF-Controlwt?} A|&3] H7}2¢] HF-LCRw ] LF
ol Hlgko] fo]H o g F7IsRlaL (p < 0.05) A7
2l HF-Ginw HF-Controlstol| H]3le] $-220 2 tro}
LF# AR =2=0131th HF-LCR + Gin%= HF-Control
o Hjsko] w2 Fgkolglont f-olHo)2] grdth CRPY
5% 7} HF-Controlioll Al LFtol| BIste] wolR]= ZgFo]
A3 HF-Ginwt ¥ A9 9F A7 59 H7H2¢] HF-LCR +

Table é. Serum GOT and GPT levels in the five groups of rats fed
experimental diets for four weeks

Group"” GOT GPT
(Iu/L)
LF 97.31 + 3177 2475+ 3.11"
HF-Control 103.38 + 2.46 26.87 +2.54
HF-LCR 95.92 +3.77 29.34+1.80
HF-Gin 91.50 + 5.82 28.06 + 2.09
HF-LCR+Gin 103.44 + 4.04 26.48 +2.19

1) LF and HF: 5% and 15% (w/w) fat in diet without test extracts,
HF-LCR, and HF-Gin; 15% fat and 0.02% tyramine and gingerol
from root bark of Lycium chenese Miller and ginger, respective-
ly, HF-LCR + Gin; 15% fat and 0.01% LCR tyramine and 0.002% gin-
gerol 2) Values are means £ SE from nine rats. NS: not significant

Ginttol4l HF-Controlstol] Blsto] 214 7kAE BT} (p
< 0.05). 7F &4 2321 E% GOT, GPT 242 5719 Ad
= ol ZFol7h ¢igich (Table 6).
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o] K" ®mr}
ZH2HES 7
a7F S5 yeRd Ao 2 AZHELh HE ol A= Ao
AEH 9] 17} ofgbE F=EEo) gt AFE2] A&7 tyrami-
ne®| A= & dAtellA AL & 0. 2g/kg Alo))e] 1/3x}
2/3 =0l Qlk E3H 2 Atolxls AlET F2EE0] A
Rou =z Auox Fe|AEHE A5t 2Hg-of Fhofgoejetar
AFE= Zelargo] viA =] Qlekar AZEgick whabA in vitro
oA Hod 2 2 Z1] tyramine2] HMG CoA reductase ZHJ
Ao} in vivool A A | AEH|E Ast avte] FHAdS
o gHAlskA Hof a1 9t} k=2 9] S| AHE E5Fe] 7
4 a% AT AES] HMG CoA reductase 84 A7+
F9 717Ho 2 A7FEH acyl-CoA: cholesterol acyltrans-
ferase (ACAT)EH W5}72] ggfo] Ho] welct ofufsA
AY7¥el 5= 71 A2l gingerol®] ACAT &4 A8} in vitro
Aol A u- FATEY B ArollA B FEE AFE 1t
ZAo|U F FAAAWE] o] thE ARkl Hste] ¢
WA k7] witolt) 2 AdeA AEu A FEE AAH
& HDL-ZE|AHE9 S7PF F56to] S48 2
A7 QRlo] & Aol 12} olekE &5 AFellA &
NAE Argolct. dHAAE=2 HDL-Zd2EE 57 23t
olu] 3K polyphenol,” 7H&5F bioflavonoids,™” &+
253} resveratrol,” ) Z2F g 9 oOjFEYVE ALS
% Ao A HarE v} §lof theFsl phytochemical®] 2
o7 & AT Anpe 22 wWeto 2 A7k 2159 4
Al &2 A HE-LCR)OIA tiie =z Se28H1E vidd

& Aol A= 9] tyramine f=A] o
Lo} x|Z1] &5 A7l @4 9 7kxA

oko o 1o e
OPH s



o] feJzlo] At ANt 25 (HF-Control) Mt Z7ksHe
42 B9l 1% HDLE B3 A 2e22 sl 7))
2 Bolich 8% HDL-Zd|212 g

3} FAAE] FHFE AR PSS 97} ek Wl

Sonf” 1 Qi Aol A olefet Bhg 1ol F3t ek X
0] WA B o] abast Sl A gl

A7E 2o o) A At &xtE 7t
% =4 FeAE SHightal ot 253 (HF-LCR) 9 48
¢ (HF-Gin), A &3]} A7 B3t (HF-LCR + Gin)olA] of
o (HF-Control)o]l H]ste] &% & 7hx2]9] F/gx o] W
AL (p < 0.05) o529 AA AAY=, o Yolria Alse
ol Hlsto] W ik Ux|git} o]= Al AgwellA] A
ofujsto] o] é}é

flo BN

PEAo] AU EoAA FAE
o] S7ket AgAt %"é A0 B Al Aol wElo]

U Ao Hlrk 2 ALY A7 A —ir =& A5 (HF-
Gin)&= #Hof| H]sto] glngerOH Beol] o} Ao] AFe] &

A7E GRE Ao 2 FHE Ao|as-S Wkl AFS7HE
I} AA] Adfigke ok ol vlste] Wkth of= Shin &
o] At Azpel Zron}® ool EAI7F ¢l &
gro] 2§ttt Wgsh )= offal AR F242 Asfist
+ 7Aoo 283t Zlo = Helrk: Tefut o] 71 A A
Al =5 0.1 g/keoll 232 A7 A =& 0.02 g/ke)
< Egtsto] JHAIK Btgolet (HF-LCR + Gin)ollA H
ZueRd Aoz Helrk o] Hakg ot (HF-LCR + Gin)&
W7 AAFEE &= Folet (HF-Gin)@ g2 Ao]asol
HAkA] koot B3 F/dA W A5t Ante} § lipogenic
enzyme$]l G6PDH®} malic enzyme®] EH%E F3lo| 7143}
7] Hzolet. olF B B2 Alojof whet fEE= i
29l HASO|E R jnvivoo 42| & AT W} mRNA
HAl =32o] #id o & o AEt” Lipogenic enzyme®]
o] S T 8Qlo R M4 T uekpesiEao]” 2|4
o] TRl e thFYYATE g Qo e 3
AF B 9 sesamin™ol] 9]t SR} wrE-S Eat T4 w3}
7F B Qi) wheba] 2 A5E0] Z|E9] tyramine H 4379
gingerolof| &Jgt lipogenic F-AAF W& 40| 7}-5slrial
AAR|H oo tjsto] 2k At} 7 E T EgF A=y A4
A 225 o= AF (HF-LCR)OIA = o] AaEe] ZH4do]
HaFeEA] Qhot o] 59 Bt Aatol tigh ¥ = of&2] a4t
Hct

A Zulof| A E2|g tyramine F-%A4| 2E2 A7+2] 10-gin-
gerol®] in vitrool| 4] LDL AFs}5 A5t a izl 2R o
A Barel vl Qick Abe A LDLE A 23] Q4]
Zofa AARE FEAA 24 (yso)IAES FAdstaL Egt

b=t 53] R (Korean J Nutr) 2012; 45(5): 411 ~419 / 417
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A& 4retEa) 7HE Y oRtES AT
2 BAE9 2J5}9] adhesion molecule, che-
mokine, §Z4 cytokine I AN Lo} FTA| L] TS
Fehs EdE0] HHIEY Al 954 cytokinesE
interleukin (IL)-1, IL-6 & TNF-ot}. IL-6 @ TNF-o+= A%F
ZA A% EolEl =] vyt 79 F7HEC o] cytokines
= G Yoo RIFHESAE SAS fEE B ofuet 1F
oA EulEl= tE O‘a?%él CR P4 S A=ste] &
FTHHE ASAII 184 AEgERAA 4B LDL 57k
7} 24~44%R1H| H|ste] E CRPh 7o) 108 o) 57t
g WSk v Ao A] FulEl=
= A% A 715

fus
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adiponectin
T 7HAAL Qiek & Aot Aol A A=w]
A &5 W AF (HF-LCR)oIA= 8% adiponectin}
CRP =520| 2+ (HF-Contro) ¥} Th22] gkkovt A7) =
Z53 (HF-Gin)#} X219t A7} 3+t (HF-LCR + Gin)

ol A= CRPC] 7UM7} e o}oq (p < 0.05) CRP 2ol A%
AlO*E]' ]h /‘”7P—4 gmgerol

E?l‘:]'. AlEet A7) 255
= o A3l Blste] 1/10
O:] Z]—g—u]_ﬂ- }\H71—_4 X%X—]'o‘]— HH
2ol CRP Aol F8sH| 283 Ao & Almecth vy
FollAl 25 4= FE2=5 Folgh 2ate 2 Aol
Z+o] adiponectin®] ¥z} glo] CRPY 747 YERLFY &=
o] thgk CRP W3} 84S FZHA17]aL qlek 245 A-+toll
A A& tyraminedt 72| gingerol®] CRP &4 tfgt
AAeE 247 Q=T €4 leptin 2 AHEEL] AXR
2} ol - 4= AR (r = 0.661, p = 0.000)E B2
(data not shown) &% adiponectin& A&t 7tof| ZFo]= ¢
QoL A A EFke] A = ¢llth Adiponectin A4
F9] A A o)M= A A=A T vigko|u; T Fof|A]
£ faste] vnk) 0] AlkAdo] BalE|a ek B ¢l
oAl Al3Y3E A HFAo| 2 Q18 Lo S=Zo] H|uko 2 ]
wWreguke] S Holx| gt Ao R AHZtEY o= Kim
500] Avtebr dA|sic
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Hrt 71578 AR aE =ol7] flsto] A&1]9] fra
222l tyramines& Al ZH=HE & FAste] &
S QRO T 480] 100 g 1.66 mgo.=2 UH—?— or
webk 22 tyramine FEAQ g P2 E FEsto]
AT A S =Y & ok 2 ﬂ—??ﬂoﬂ/ﬁ olu] me-
thylferulate@} feruloyl-N-butylamideS $H3F] in vitro
ol 4] HMG CoA reductase?} ACAT 24 A& 2GS 2
AR AR aukE & 4 SISt (AR A, oyt o]
23t M =2 7154 Al E-8sh] flstl
< Fofot= Ao FEAFEel 8H:

AR A B oA BHE S e S ek
%

1% o rX;
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ol BAE
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A= %EH IAEF A=A s e
Aol M AEuer A7 A 2222 J7)

S 193.6 + 16.8 g2 Sprague-Dawley =30l 415A]

A A3} cytokine F-S FAISHITE & AFEL A
Jola (LF), XAt 24 (HF-Control), A|&3] &
HF-LCR), &% & &+ (HF-Gin) AZuje} A% =&
3+t (HF-LCR + Gin)©.2 HF-LCR % HF-Gin 4]o]]|
A& tyramine¥} gingerol©] 0.02%, HF-LCR + Gin
= A&7 tyramin 0.01%2} gingerol 0.002%7} $H-
Sheich
1) Alo] 45 29 Al5=71-S HF-Controlw°| LF ]
Hsto] o407 F71skia HFHoll vl HF-Gint©]
FojH o 2 Ik T2 FEollA= Afol7F UERA] gholt
AJo] &g of| A= HF-Controlwell B]3] LFw-2t HF-Gint:©]
FoJalA RdTh AEAe] FA] (3% 100 g9)+= HF-Con-
trolwto] LRt} o202 271811 (p < 0.05) A7
FE& gojol gsto] Hda7ggke] isich

2) HF-Controli-ol| B|8] HF-LCRwoIA @4 FZ& 2|
E 2 FYH e skl HDL-Z|AH1E 52 &
oF o & F7Vskeltt (p < 0.05). @4 T4AY T2 HF-
Controlwtof| H]gFo] LHZ] 404 fojAo =z m
t}. 7kx2 9] FZHY AHE TRk HFo| 78 =9k
LCR+*¢] HF-Control<-°] ‘ﬂ]ﬁH LojA o g ok} (
0.05). A4 Jo] (HF-Contro)® 5718 7k2212) SAIA %
e HF-LCR + Ginw-ol| A9k ZHash= 43S Hlok

3) LF=toll Hlsf axA]o]5 3t 59 B i 5 FA1E
v Adgko] |A5] $75t 2 HF-LCRZ¥ HF-Gind:©]
HF-Controlw-o]l Blgtol % 57153t (p < 0.05).

4) Glucose-6-phosphate dehydrogenase2} malic enzyme
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9] &2 HF-Controlol| H|3l HF-Ginwtoll A 74 7
X931 HF-LCR + Ginwtol A oAl Zastodct (o < 0.05).
5) @4 adiponectin®] HE o 7ko] 2to)7t ¢lglout &
A leptin®] %= HF-Control&-°l B|3] LF#2} HF-Gin*
ol A G-2J5kA 2Tt (p < 0.05). % CRP3%E HFE-Gin
w7} HF-LCR + Ginw-oll A f-2J84A] Wkeh (p < 0.05). &
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