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Effects of Larval Extracts from P. brevitarsis seulensis
on Cytokine and Diagnostic Marker
in Carbon Tetrachloride-Administered SD Rats
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This study was designed to determine the effects of larval extracts from Protaetia brevitarsis seulensis
shade dried larva from Korea and China on liver tissues of hepatic injury groups. The experimental
groups are divided into five groups; Normal, carbon tetrachloride single injection (CCl,), Pb—CHI (CCl,
+ P, brevitarsis shade dried larva from China), Pb—KOR (CCl, + P, brevitarsis shade dried larva from
Korea) and SIL (CCl, + 0.35% silymarin) groups. Sprague Dawley rats were oral injected with CCl, at a
dose 1 mg/kg (20% in corn oil) for induction of liver damage for 4 weeks, Each experimental group was
fed with a dose 50 mg/kg of larval extracts based on medicinal preparations from 3 weeks to 4 weeks
after CCl, treatment, At the end of 4 weeks, we evaluated the serum levels of glutamate—oxaloacetate
transaminase (GOT), glutamate—pyruvate transferase (GPT), alkaline phosphatase (ALP) and blood urea
nitrogen (BUN) in serum and the cytokine levels of tumor necrosis factor—a) (TNF—a) and transforming
growth factor—f (TGF—/) in the cells isolated from spleen and liver, The histological analysis was also
conducted. The CCl, injection reduced body weight, induced congestion of middle lobe and hepatocytic
degeneration, resulting in disintegration of hepatic cords, and increased biochemical markers of blood
related to hepatic injury. On the other hand, the Pb—CHI and Pb—KOR group decreased the levels of
biochemical markers in blood and cytokine levels in spleen and liver. Especially, the Pb—KOR group
facilitated the recovery of biochemical values of blood related to hepatic injury, hepatic lesions and fibro-
sis. Taken together, larval extract from P, brevitarsis might prevent acute hepatotoxicity and enhance the
recovery of liver fibrosis and cirrhosis induced by CCl,, and the ingredients could be a promising candi-
date for the prevention and treatment of hepatic disorders,
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et e, B gl A AoF SA7F yehdtE) 2
Suizsh |39 3], 1997).

o)

HSA AIETRRIQI TNF-ao} A2 23743} &3t
ol 83 ZEEHR] TGF—p= & WAt #HE 9t
a17] 913k A5 Sl Thk A EA o5 WA
o] =3} 7}901 42 QJtH(Thenappan %, 2011; Li
S 2010; Wang 5, 2010; Pozadzides®} Pro, 2009), &4 A}
L57 = guby Ty 7}7:131 218 =] FALEA] 7F

4

A, 7k, 7Hg 2| 831 2FE-2 penicillamine, azathio-

{

o, 32

prine, colchicine, chlorambucil, cyclosporine, predniso-
lone, interferone 50| FH 1 YA (Dickson &, 1985;
Wiesner 5, 1987; Batta 5, 1988; Schuppan, 1995), %2
Ak} B e BAE 1 o] 2 HeE] 91T o] oFel WE
Fol E3} Fo) B ¥ P FASE Fohea 2
A SIek. ol oAl welels] Sl ekelN 3 o
E2 o] FA4JE-2] UDCA, sirybum marianumol| 4 <
883l g% tf3k Bk 9Jrh(Lacaille
9} Paradis, 1993; Boigk %5, 1997).
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e 9 g
1. AE2Q =H| 2 50
U2 Bl -ubo | Z R (Protaetia brevitarsis) S5 -
(Pb—KOR)Z thg Al 47 eE 713l didesdra
A AATE F7EeA sk laL, S5 Pb—CHD2 &4
Folld elgk H Sdske] ZH2F 200 g& FRAY F, 5
=8 275 g(F5E 13.9%) % 19 g(F5E 1005 4] 50
mg/kg=E ARE-sto] i 23] B E Fofstqint.

2 ofy

2 AHESE Y HK|
453 2] Sprague—Dawley (SD)A| 74 H=ZE T2
55 (Seoul, Korea)ol|A] T3l 797ke] A 4=317]

e AR F Aol ARSIt FoE Az we] A
T2 175110 gololom, T8-S 2&(23+27T), AulFE
(50£5%)% "8 971(07:00 Xu% - 19:00 2%)7F 2 ==
FBNAM ARBHAL, AR EE] LA} ot AA|

TE AHr “H/\Vi‘:} Ao Az, cCl, d55
of+ (CCl,), Pb—CHI (CCL+Z=4t S A Y Protaetia brevi-
tarsis), Pb—KOR (CCl, + At S AW Protaetia brevitarsis),
G NE2TO R silymaring 3 mg/kgS 2 v 29 AT+
TG eR TSt 7w ovke} ] F 30vte]E Ab
|31t AL com oilg ATFAEFL, YA 75
& 7HAE fakS 98l carbon tetrachloride (CCl,, Sigma
Chemical Co., St Louis, MO)&} corn oilg 1:12 3]X43}e] 1
mg/kgO 2 3] £oigk 0S 349 A0 0.5 my/kgS
2 5% B AT Folsbdnt, F WA BAE 37
s16] ZHighe] W ol Selah 5] AF50] 35 T, Pb-
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9} Lane, 1988) 0.2 #-2|dt T o|5 MEEZ
o|-&3}od 5% ABjold A (fetal bovine serum, FBS), 100 U/
mLe] HY A2, 100 ug/mLe] 2EFEnfo]Al(Life technol-
ogies, Inc., Gaithersburg, MD)©] X3+¥ RPMI 1640 HJA]

(Life technologies, Inc,)oll 5x 10° cells/wello] L2 B3

96 well plateE

%, concanavalin A (Con A, Sigma Chemical Co,, St Louis,
MO) =8| & 2417k B2t 37°C, 5% CO, ZA L & Hijks}
ek, AE Aol = IL-6, TNF—a, TGF—42] FEe
3ate] mjrLol wehA OptEIA Set (BDBiosciences, San
Diego, CA)E ©]-&3to] S35}t

S o E} 3,000 rpmoﬂxi 15T7L BPALREI TR
A& Felsllon, o]& —20Cd| SA] Hsto] 2240
ARSI & A3t HAFRA glutamate oxaloace-
tate transaminase (GOT), glutamate pyruvate transaminase
(GPT), alkaline phosphatase (ALP)E 33+ 77| 5 R|3E 9}
blood urea nitrogen (BUN)2| #4d-& Hitachi 747 (Hitachi
Medical Co., LTD, Japan)-< AR&-38Fe] 121819t}

S

T ERY AeE AL Hete] 1k AHEdke] 10%
S T2dd o] AT dF FAG mmE A
: Qe g e AH Seel Tkt
ne Agshelct. sel Gape)
hematoxylin—eosin®. 2 FAet & B8t n| Zs}o|A] Tz
shef Az 4*} ko %‘«] 1} gl X]Hc}‘?i”‘é% 7+ 3 6
uhejel] thste] &
7H& HsiA= T’]A]'XB]E(CGH necrosis), HagF=zo) 313
(destruction of lobular structure), A*HAd(fatty change),
ENA, T 2 RS AES] AEE AR
S1ekel 774e] il 9 4 f3he) W3} RS A
thKim 5, 2004): 04
({10%); 274, mild (10—25%); 3
A, severe ()50%).

, no lesions & fibrosis; 17}, minimal

7, moderate (25—50%); 4

6. S|z
A= 8 AAE FIste] HRERsUat
(mean®SD)Z X 7|5}t 538, Normal 2 CCl, 9} Pb—
CHI, Pb—KOR, ¥4 thz SIL 7&4 FAEAL one
way ANOVAoIA f-2Jdl Ho| Q1A
posthoc testZ B34 B2 #2438 A5

+ 749 Dunnett's

oM
CCLE PSS 57 &9t A 7|RA w5 EA %
FAE S48t 1t
ot FU|at Blulo| Y| (Protaetia brevitarsis
Z(Pb—KOR)®| F&E7 T74HPb—CHI) 5= %
A BA = AFEE AL E silymarin (SIL)S 4 FFofsle] 2]
SRIE Btk 2AF v 2A 9 AR 3hxA
91 2] 5-3}ol] BEE Abo]EF}1Q) IL-6, TNF—a s} TGF—p
gt A3}, Clt2 o]F Alo|E7HIS] A7) A
Ho} Z7kslglon, X2 Pb—CHI, Pb—KOR, SIL
CClHL} IL-6, TNF—a 9} TGF—f7} 7345 H T}
£3], Pb—KOR<*©] Pb—CHI, SILTXET} 1L—6, TNF—a &}
TGF—p7} 2% #-913F 245 B ATH(p(0.01) (Fig. 1, 2).
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Fig. 1. Cytokine level of liver cells in the experimental groups.
The cells were separated in the liver, The supernatant was
collected and analyzed by ELISA as described in the Materials
and Methods section. Data are expressed as the means+SD
of three independent experiments, and are presented as
cytokine concentration *0{0.05 and **X0.01 are assessed as
significant differences between the CCld—treated group and
the group treated with Pb—CHI, Pb—KOR or SIL. Pb—CHI (CCl,
+ Protaetia brevitarsis in China), Pb—KOR (CCl, + Protaetia
brevitarsis in Korea), and SIL (CCl, + 0.35% silymarin).

3. SIFUO|Z X FE20| ost ZtxZE|o| HElSHH
843510 o|X|= =2
B Aol At A9 adTFEe Sl T4
o] SA|skaL, ZHAEE 0] THASe] 71 AelE el W
Ao g = mofo| vjdS Hojon, Fullyl 7hAdTF
Zo] AAZE & o]Fo)zl A F2E o I
AN AA A A o] A=A, o]efgh AW AR FE
HAL AAEEAE ok 10~15% AT BEEATt B
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Fig. 2. Cytokine level of splenocytes in the experimental
groups. The cells were separated in spleen. The supernatant
was collected and analyzed by ELISA as described in the
Materials and Methods section. Data are expressed as the
means*=SD of three independent experiments, and are
presented as cytokine concentration *{0.05 and **X0.01
are assessed as significant differences between the CCl,—
treated group and the group treated with Po—CHI, Pb—KOR
or SIL.
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Table 1. Effect of Protaetia brevitarsis extract on GOT, GPT
ALP and BUN in CCl, treatment male SD rats

Table 2. Effect of Protaetia brevitarsis extract on the hepatic
lesions of rats administered with CCl,

Gruops

(n=6) GOT GPT ALP BUN
Normal 301560  70.8+15 831317 19.1%7
cal, 10088466 1210.3+5" 1739.3+21" 21.2+4
Pb—CHI ~ 563,788 122715 9715+15 17.3£5
Pb—KOR 350850 97.2+11* 1050.5+25 17.3£3
SIL 4125423 105.7+13* 924.8+14* 14.9+9*

Data were obtained from 6 animals for each group and expressed in
mean®SD, t and ¥ were p{0.05 and p<0.01, respectively when
compared with the normal group; * and ** were p{0.05 and p{0.01,
when compared with the CCl, group. Unit for nmoles/mg protein/
min,

Figure 3. Rat liver sections stained with hematoxylin and
eosin for evaluation of general morphology. Pb—CHI (CCl,
+ Protaetia brevitarsis in China), and D. Pb—KOR (CCl, +
Protaetia brevitarsis in Korea), and SIL (CCl, + 0.35% silymarin)
groups (x200).

AaiFE As L HlA AAIgE vk} o] A=kslet
I, A 2] AL FHAG TR 9, A B FEHAS
3s}o] 7H1]4«1 £47} 43 JE FolHE CalF
A7} = ubd, X 8579l Pb—CHIE, Pb—KOR, SILT
25 Sl A MAEE A B A Table 2).

o m

rlo

Gruops(n=06) ) Lesions
(maximum score 4.00)
Normal 0.0410.16
ccl, 3.45+0,78"
Pb—CHI 1,540,717
Pb—KOR 1.20+0,74 "
SIL 0.8240,12"*

T and ¥ were p(0.05 and p<0.01, respectively when compared
with the normal group; * and ** were p<0.05 and p<0.01, when
compared with the CCl, group.

2 %

LEE A2HE AR o] g o] gfom okam i}
o= TR wHol, o, viv] &, FFstx,
ok 30@&01] 1:;]—5].1;]. om}zqo =2 ,]x-hﬂ-o]lﬂ—ﬂ ;(](pfotge_
tia brevitarsis)®] 52 WZFQH o2 w7 o ket
3 ge 7% A 9 AR, AE, ohdE), Ul
A, 3, 71 5o A A=l ggk a3t = A
o= deiA vk & 52001, 2005)°] o5t 2 uto|%
FA|o] FEEo] Hoalwt] HAo] §liL, IHHS 7T
A& 7N &7t °‘°W 7&%—4%@ o} gfel tjzf] H

gk vk Qo & 250 e dstow =
wak gl F=At ixqt"o}%%j—xl«l FEES o838t CCl

H HAgex o] A5 aIE Bz} shgiek. 1kt
FE3Fsto] HESA HAStH o7 5 Ale]EFIRIQI
TNF—a, TGF—£¢] #53t S7Hs HolH o] &2 7t 279
A3k 2 kst _%X—] 312 9] 0 7Ith(Tian %, 2006; Xu

A &

S

)‘1

KORTo| Z74F Aguo|2Tx] 228 olE Ph-CHI
U A A BA R 20| silymarin AATEodT SILEETH
TNF—a, TGF—A2] #H]E F-28HA] A THFig. 1, 2).
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ClL = cytochrome P—4500] &J3] ZAJo] 733k thAHEo] &
o] A= JhA| o] AFIsLE do7]|a FAH S
A 9 NS Qo ofele ool 2F micro-
somes®] Behdl thiole} 745H Agste] vhe] X2 3}its}
S ZR5te] AolE doFlozx chilz kA o),
d$ 02 GOT, GPT ¥ lactate dehydrogenase (LDH) %
< FeEA7leE Aoz °lﬂixi| SJtHde Groot2} Noll, 1986).
Table 17} o], viF AL Felete] &4 of A5ty
—Ec’“ A¥}, e} v aste] CCl o] BE 37 SV

o x ]E%Lo Pb—CHI, Pb—KOR, SILi2 CClL-o] H]

5 HouY, GOT, GPT 7%, Pb—KOR:™-°||

A 515 S 1T AL, BUNE SILES] 218 14

£ 23th o]2 AR B A2 U TNF-a
T

o ek r.iE

2L
S 537 98] Abshe e BhE Fof A] YeRbE A
Bl 2454 wsts dzebd, A, dhs) o
Ao ZhA|E | LRI AE F7]9} RoFo] ByfH e A]
o, A=) TfA, WA E AT 2] e A5 A E
of Ffr, 29 T4 I SUbEA g, AT
o] 24 T o] NAENA] tiFEe] JHAE A i
Aoz PFEAT. Ak X 879 Pb—CHIF, Pb—KOR

T, SIS CCLollA] BT Al 23l of sl
o) A el 2 FE A FEHAT AHhHA 5
Asol M e A Elth o
Azt A 2715 TNF—a 2 TGF—B2]
AAE A7} o] 58] S JNAds=Hl dFol e AL
2 AZEL) ek U Ayaekd B8 B 71229
FAF B & Al o frEEE GOT, GPT, ALP&Ao] 3E
Zgho] ftd CClarel Hlsh ZHad As & w) 225
o= Fhdgte] JhE SEAE AL vk & A7 E
3]

sho] 2 ), FAAFY, AufelTA, Axutolyx

i
e
iy
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>}L f”
Mo R

=5 |
o oJgt 7175 BEaae}l A djate] i adE Barst
Hom, ghdo| ute|RRAE o] gate] 7| Bl 1t
o] o]} EAUAL 7oA frefst Bt gl Ax Hal
H n} gltk(Park %, 1998; Lee 5 2001; 3 % 2003). 7]& K
£ ol Hreld A W) AsketA 1A 9 225 1A
< &3 1k T ARk ofe), gt o2 The| A
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