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Hepatoprotective Effects of Pig Placental Hydrolysates on Liver Damage-
induced Rats by Injecting Carbon Tetrachloride
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Abstract The aim of this study was to determine hepatoprotective
effects of pig placenta hydrolysates (PLA) on liver damage-
induced rats. Sprague Dawley rats were subcutaneously injected
with carbon tetrachlorides and divided into 4 groups: negative
control (DMSO treated), two PLA treated groups, low dosage of
PLA (LPLA; 300 mg/kg body weight) and high dosage of PLA
(HPLA; 1000 mg/kg body weight), and silymarin treated group
(80 mg/kg body weight). Rats in each group orally received
assigned compounds for 3 weeks. For the normal control group
vehicle (corn oil) was injected. After 3 weeks, liver and spleen
weights were greater in the two PLA and silymarin groups than
the negative control group. After bromosulfalein (BSP) treatment,
the clearance rates were in the descending order of negative
control > LPLA > HPLA = silymarin and serum BSP levels exhibited
the opposite trends of the clearance rates. Serum levels of aspartate
aminotransferase, alanine aminotransferase, triglyceride, and
cholesterol lowered with PLA in a dose-dependent manner. The
decrease with HPLA was similar to that with silymarin. In
addition, triglyceride, cholesterol, lipid peroxides levels in the
liver decreased in HPLA and silymarin compared to the negative
control. The liver morphometry was improved in HPLA- or
silymarin-treated rats in comparison to the negative control. In
conclusion, HPLA administration ameliorated the hepatotoxicity
as much as silymarin in rats injected with carbon tetrachlorides.
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, 2008).
Z7}¥sl=dl(Chiang 5, 2011), °]7&
T3E I8 H|Rk 17t SRk WS Bdo] Sl =)
e AFe] AEHQ] S7h viw 2 2B Sa ikkeid
A7RE vEe 7H23tke] whyo] F58 Zo=E AlEHLE 7H
Aol A7 WL o] aRiF oFE aio] Jlom oFE 8W
02 ARgIlE AoR §FAESAZF:  (ursodeoxycholic acid),
2l2]v} (silymarin), biphenyl dimethyl dicarboxylate (DDB), <
FERX|2(glutathione), SEA1&) X (glycyrrhizin) 53 22 7+ Al
E AAESZA F 7 7l BEA, oA EFZ8H(acyclovineF 2
2 njolefzA| Fo FEo] AMEI Utk (Abdel-Hameid, 2007;
Korenaga &, 2011; Raskovi¢ &, 2011; Chen &, 2012).

Yol Fruoa Ao Q= dNkE golel AR A}
ol HES AXIEHA ElolollAl Hagh Ak 9 Jgdh I
7 o7t AAshs =HlES AlAsk=d Tt 98-S sith

==t

v

I~



J Appl Biol Chem (2012) 55(2), 109-115

[}
ot QoA EpukQIER, e, SFElul 5)e Bjoj
okt 4ol B8] Adr] 34 98k, 2 7150 AN 9 vlg

W e e FARETRE
golu} PAEe WAY
SIe}. SIEM SolA e &) 7 &4 BB &} A
t B75e oy ofdr Edue] A7 Fdrt 1 7l

NalEel AT Folrk 1 &4 55 0 AN Esbh gl
A% 2ARRE Holn

Az 2 Wy

AR, B Aol ALEE Ee RaRe Gmsilele
1

=
OHAIZ 7RIS & AFIAIE AX AEE AAS L B
3k 3 pHE 6.0-7.52 A3 AFoz B Adors Ao
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& A A&7, A A 77 Bt APEEEES 1F
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Sigma-Aldrich Chemical Co.)S DMSO°] =91 % A4y
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o BiEo] 22 EUE AMESl Y FA3IGITE o Fo
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(BSP) clearance 23S 3iAth A3 F A7|E AFHst 70
°Coll Bl AT wiF 12417 F2A1F1AL A elA
gAg AF & FHE A8t FIA7]AL, 3000 rpmellA]
1027 diEelste] 93-S st

BSP clearance &%. <& Fo F5 Fo 99 BSP
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BSP T5 2 =%3le] dHNOoZHE] BSP clearance FE= =
4ttt BSP A& AIZHEE BSP7E FAelM glojA=
AAER ALkt

ZF £4 AR, FE Fo F5 Fo 7+ &30 ARE ARH
+ alanine aminotransferase (ALT)®} aspartate aminotransferase
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A kit(oPAHA oh 2 v A kel 579 dhk(Sebokova &,
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H(1978)L. 2  thiobarbituric acid reactive substance (TBARS)
E 243l A

>
=
>
=

7+ 24 J4. 33 T Aol wE ES Fog Fof 7k
AFska, 7+ 229 d¥ = 10% formalindl] 2435 & dukz

o2 ARgshs AP S AX = IefE skt
wj3k 7+ blockS VlO|HAREC R 4 umeE 27 HHES el
o} o] 7+ 2% AHE hematoxylin & eosin G4 W] <]

o
=

i

2k

¢
il
>

A GAg & 2] YF(morphology)s 25T
A AY. Ade W+ + FF YAKSD)E BASIAT HH4

BAEAE sl 717 Bl AAS TRItE As 8l
stk b 24s fddk FEolA A7) At Alele] W
9 BAF #2442 one-way analysis of variance (ANOVA)
2 A5eth b 9] etk Atele] Apel= Tukey WHOR
multiple comparisong Fsled AGsIATE HAAHRTe AME
SEHAE Tk &2 w3 ARSI T PAtele] B
A F94L two-sample t-test® HASEATE ZE A A
o] fojd HFE p<0.05= A3
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Table 1 Body weight and weight of organs at the end of experiment

CCl, + vehicle CCl, + LPLA CCl, + HPLA CCl, + silymarin Normal control

Body weight (g) 214.8+8.8 214.7£13.9 207.2+10.6 218.6£18.4 237.3+20.2%
Epididymal fat pads (g) 3.8+0.5 3.7£0.4 3.7+0.5 3.6£0.6 4.4+0.6
Liver (g) 9.61£0.16 10.19+0.81 9.65+0.80 10.30£0.92 10.30£1.25
Liver (% of body weight) 4.28+0.1° 4.74+0.14° 4.68+0.47° 4.71£0.32° 4.30+0.19
Spleen (g) 0.63+0.02 0.68+0.04 0.64+0.06 0.68+0.08 0.64+0.08
Spleen (% of body weight) 0.29+0.01° 0.32+0.01° 0.31+0.03? 0.31£0.03° 0.27+0.01%

ﬁ"bMeans with different superscripts were significantly different among CCL,-treated groups at p <0.05.
"Significant difference between the CCly + vehicle group at p <0.05.

—&—CCl4+vehicle -#- CCI4+LPLA —4& -CCI4+HPLA

250 —® -CCl4+symalin =8 -Normal control

200

150
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o
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o
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Fig. 1 Clearance rates of bromosulfalein (BSP) at the end of experiment. Liver damage-induced rats by subcutaneously injecting BSP were orally
administered with vehicle (saline dissolved with DMSO) for control group, 300 and 1000 mg pig placental extracts’kg bw for low and high dosage
groups, respectively, and 80 mg silymarin/kg bw for positive control in a daily basis. Normal rats were treated with vehicle as a normal-control group.
After 3 weeks of treatment, BSP (0.01 g/kg bw) was injected into abdominal vein clearance and serum BSP levels measured in the blood from
descending aorta at 0, 21, and 46 min after injecting BSP. ***Means with different superscripts were significantly different among CCL,-treated groups
at p <0.05. "Significant difference between the control (CCl, + vehicle) group at p <0.05.

ol FES WA UTH(Table 1). 7] F AMGsteie] o  Fxo] WslE AuET, Hduizd vE) 153l 8% ALT
A FIAS WS TFsAo] e 7t vl BAS vlwalE ¢F ASTY] wEU) P =gkom I F A yolxle AdS
W Al A AT o] 7R AR AR SAAdER JER ‘:}(Flg 2A%t B). 8% H“’ﬂ"ﬂ Hlg] 7+ &4 FA
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ool vlE)] IR (silymarin Fo)} A§HH 28 =6 ol t(Fig. 2A%F B). kR Fo] 3FAC 18 =t

W& 59| Fotoa =34t} YA ASTEE 7 A9 Atz AR 28 Jepiic

Z_ é’z} A%, BSP clearance test= BSPE FU3F Fof A7  (Fig. 2B).

r SAske A¥oz= 7t 71%S Uehe X]E AR 4 A 79 TBARS, $AAWH SH2HE . ARsiEs
. BSP= Fof 1&8A9 8% v=7t 7P =4 JUeidey =2 7& 23S A WA A ZAL el 7t ERsE
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oF 7ke] 7)ol Xé H%‘ 7390l BSP= 50 ool BT Al = k= oEFo=m I AU S ZHE %:E‘S LA
Atk AE & F ATk AMFESEAR 7 S A 2ol HIs] ASAZTH(Table 2). Btz BlE| & éﬂ%i
AN oﬂH—L— BSPe] Al A&l @A 3HI 7:!* stom o] WAL Zhel AE SR SHZHES] Yol S8t

silymarin, A-§%7} 287 =EiRt 7S5 BSPY AlAE A, T ARG =uwt EsiE silymarin®] Fool 9
< A FTRIARoY AdiETe] BSP AAE ¥F = dX stk el EAlske FEES vellle AE
]t 2STH(Table 2). TBARS®] &2 A ddlztel via] s/duizdda dAs &
Ao =4 A5 Ueple A#Q 3 ALTSF ASTS] 78I, silymaring} EEfikollA] 4% 7H4ASIITHTable 2).
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Table 2 Clearance rates of bromosulfalein (BSP) at the end of experiment

CCl, + vehicle CCl; + LPLA CCl; + HPLA CCl, + symalin Normal control

Total BSP clearance (%) 65.4+8.1° 81.6+9.6° 88.0+16.1° 82.9+13.6" 98.8+17.9"
BSP clearance at 1-21 min (%) 48.5+8.8" 58.5£10.9* 65.8+14.1° 52.6+13.4° 86.6+20.0°
BSP clearance at 2146 min (%) 31.543.6° 40.0+8.9° 43.5+11.4* 46.8+11.9° 79.3£12.7°

ﬁ”bMeans with different superscripts were significantly different among CCL,-treated groups at p <0.05.
Significant difference between the CCl, + vehicle group at p <0.05.
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Fig. 2 Changes of serum ALT and AST levels during the experimental periods. Liver damage-induced rats by subcutaneously injecting BSP were
orally administered with vehicle (saline dissolved with DMSO) for control group, 300 and 1000 mg pig placental extracts’kg bw for low and high
dosage groups, respectively, and 80 mg silymarin/kg bw for positive control in a daily basis. Normal rats were treated with vehicle as a normal-control
group. Every week serum AST (A) and ALT (B) levels were measured in the blood from tail vein during the experimental periods. **Means with
different superscripts were significantly different among CCL-treated groups at p <0.03. TSignificant difference between the control (CCl, + vehicle)
group at p <0.05.
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Normal control

CCl,+ symaline

Fig. 3 Liver morphometry. Liver damage-induced rats by subcutaneously injecting BSP were orally administered with vehicle (saline dissolved with
DMSO) for control group, 300 and 1000 mg pig placental extracts/kg bw for low and high dosage groups, respectively, and 80 mg silymarin/kg bw for
positive control in a daily basis. Normal rats were treated with vehicle as a normal-control group. After 3 weeks of treatment, the liver morphometry

was measured by hematoxylin & eosin staining.
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Table 3 Serum triglyceride and cholesterol levels and liver triglyceride levels at the end of experiment

CCly + vehicle CCl,+LPLA CCl,+ HPLA CCly + symaline Normal control

Serum triglycerides (mg/dL) 113.2+17.6 92.5+11.0° 79.5£10.3¢ 72.6+9.2¢ 61.5+8.21
Serum total cholesterol (mg/dL) 85.5+£10.3% 78.4+10.4® 71.349.1° 63.8+8.9° 70.8+9.1%
Hepatic triglycerides (mg/g wet weight) 3.31£0.72° 2.56+0.66™ 1.95+0.64° 1.63£0.29° 1.45+0.44
Hepatic total cholesterol (mg/g wet weight) 2.30£0.57° 1.85+0.48% 1.61£0.38° 1.45+0.37° 1.35£0.317
Hepatic lipid peroxides (TBARS) contents (nmol/mg protein) 4.34+0.78° 3.72+0.65 3.15+0.53° 3.070.58° 2.12+0.53"
i’b‘cMeans with different superscripts were significantly different among CCL,-treated groups at p <0.05.
"Significant difference between the CCl, + vehicle group at p <0.05.
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