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Protective Effect of Liriope platyphylla Extract in a Thioacetamide
Induced Hepatotoxicity Model

Seo In Park, Hee Won Seo, Ji Hye Oh, Seung Hwa Baek, Seock Yeon Hwang*

Department of Biomedical Laboratory Science, Dagjeon University

This study, we aimed to analyze the effect of treatment of Liriope platyphylla(L.platyphlla) extract on the
protection of hepatotoxicity in a model of thioacetamide (TAA)-induced liver toxicity. Male 6-week-old Sprague Dawley
(SD) rats (Raonbio, Gyeonggi, Korea) weighing 206.4+9.0 g were used after acclimatization for 1 week. The rats were
categorized into six groups: normal control (Nomal), hepatotoxicity-induced (TAA), positive control (TAA+Sylimarin
(SLM) 50 mg/kg,bw), and low, medium, and high concentration of Liriope platyphylla extract (TAA+LPE 100, 200, 300
mg/kg,bw) (n=7). The animals were orally administered 1 mL of the test substance once/day at a fixed time for a total
of 14 days, and five experimental groups, except the normal control group, were intraperitoneally administered 0.1 mL
of TAA (200 mg/kg,bw) to induce acute liver toxicity. As a result, liver weight was significantly increased in all TAA
treated groups compared to the normal control group (p<0.001). H&E staining of liver tissue showed vacuolization of
nuclei and cytoplasm, hepatocyte necrosis, and vesicular lesions of liver tissue in the TAA alone group (p<0.05), which
were ameliorated by Liriope platyphylla extract treatment. Furthermore, a significant concentration-dependent decrease
in caspase-3 expression was observed in the SLM group compared to TAA alone (p<0.05). Based on the results of this
study, if further research is conducted on the antioxidant effect and mechanism of action, it is expected that SLM can
be effective as a hepatoprotectant for liver function of natural products.
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Liriape platypfvlla
fwash, dried and pulverize)

1

Dried Liriope platyphylia 100 g
5000 EvOH TL (12100 W)
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] Heating 60°C, Th

l Centrifugation and filter |
1

Drried Liriope platvpinyifa 100 g
50% EtOH LL (1:10 W/

24 Extraction l

}  Heating 60°C, 7Th

[ Centrifugation and filter |

] Reduced pressure concentration

| Freese drying (48h) |
1
| Sealed and stored |

(room temperature)

Fig. 1. Preparation of Liriope platyphylla ethanol extract.

Animals
6 weeks male SD rat

Experimental Group (6 group)
NC. TAA. SLM. LPL.LPM. LPH

Treatment Oral Administration (1mL)
+  DW, SLM 50 mg/kg
+ LPE 100. 200, 300 mg/kg

l Sacrifice and Sampling
v

0 14 15 days

Hepatotoxicity Intraperitoneal Injection (0.1mL)
0.9 % Normal Saline
TAA 200 mgkg

Fig. 2. Examination flow of acute hepatotoxicity animal experiment.
All test substance were injected orally for 14 days. The NC rat were
treated with 0.9% normal saline. To induce hepatotoxicity, TAA is injected
interaperitoneally 24 hour prior to sacrifice. all animals were sacrificed on
day 15. LPE: Liriope platyphylla; NC, normal control; TAA, thioacetamide
induced hepatotoxicity with 0.9% normal saline; SLM, thioacetamide
induced hepatotoxicity with silymarin 50 mg/kg,bw; LPL: thioacetamide
induced hepatotoxicity with Liriope platyphylla ethanol extract 100
mg/kg,bw; LPM: thioacetamide induced hepatotoxicity with Liriope
platyphylla ethanol extract 200 mg/kg,bw; LPH: thioacetamide induced
hepatotoxicity with Liriope platyphylla ethanol extract 300 mg/kg,bw in
male SD rat.
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Table 1. Histopathological score index for hepatotoxicity

score Histopathological finding
0 No inflammatory response in hepatotoxicity.
1 Mild inflammatory response in hepatotoxicity.
5 Moderate inflammatory response in hepatotoxicity. Involement
of 1/3-2/3 of lobules nodules.
3 Moderate inflammatory response in hepatotoxicity. Involement

of >2/3 of lobules nodules.

* Indicators : Concentrated Nucleus, Nuclear Dystrophy, Vacuolization, Bullous
Lesion, Necrosis
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7] 915l caspase-39] #X WIS ERIstct. SR T
A" zxg9e WA 2 gaEbd 3g2 AF § Masson

Trichrome ~ (MT)@#&  AAjatgich  bouin's -8H(BBC

biochemical co., USA)| 27 60°ColA 1587t wjgst &
50-70% <3AZo] £AECz mIPLZ AASIIL. olF
weigert’s iron hematoxylin 8%0j|(Sigma, USA) 10& = 3
HAS 2888t & biebrich scarlet-acid fuchsin -8%(Sigma,
USA)oz 587 fxgAM  519¢ct. phosphomolybdicacid-
phosphotungstic acid £9(Sigma, USA)E A}&sto] 11X} 2&
S light green 8%(Sigma, USA)22 108 =9 ofudSg M
Rsgsteirt. 7+ zRML] M98 IS FAs sk ol
2shein]) 74 (BX43, Olympus co., Japan)2& Z735to] image ]
program (Wayne rasband, National institutes of health,
bethesada, MD, USA)E AMgsl A8 WAS skt

o o

FUS TAAS So & BE o4 $oj3)
o EE TAA U5 SoiZ dju]
.3%, LPH 9|4 10.6%9]

n
=
z
e
=
>
~
3
R
oy
!
=
av)
=
e
=
x
©
w

ZAE HATHp<0.05).

=
=

1400 b 4350 b

10 1 40 . ¢ ¢ ¢
" 1

1000 My

30

230

200

800
600
40 , 1

" 100
- 030

000 000
NC TAA SIM LPL LM LM NC OTAA SIM LBL LM LPH

weight of Liver (g)
weight of left Liver (%)

Relativ

Absolute

Fig. 3. Effects of LPE on liver weight in hepatotoxicity induced SD rat.
Absolute organ weight of liver (A), Relative organ weight of liver (B).
Differences between the six group were validated by Duncan's multi
range test after analysis with one way ANOVA. Group with different
significance were classified by different letters. (A): F: 6.807, p: 0.023,
Duncan: a<c<cb<b, (B): F: 5068 p: 0.031, Duncan: a<c<b, significantly
different between each group. Graph data are shown as the mean + SE
(n=7). Notes on group designation at the same as in Fig. 2.
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] TAAS Fofgt BE ZolA
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Table 2. Effects of LPE on RBC, Hb, PLT, and WBC changes in
hepatotoxicity induced SD rat

RBC Hb PLT WBC
(x10%/mm?) (g/dL) (x10° cells/u) (10%/ul)
NC 726 + 027 138 + 04 1301 + 80 6.53+1.7
TAA 853 + 042 170 + 0.5%* 1194 + 82* 2424084+
SLIM 873 £ 027 169 + 04 1331 + 434# 3.50+0.7#
LPL 879 + 030 167 + 05 1314 + 109# 238+04
LPM 897 + 032 174 + 04 1281 + 155 27408
LPH 881 + 038 171 £ 06 1324 + 152 2.23+06

RBC : Red Blood Cell, Hb : Hemoglobin, PLT : Platlet, WBC : White Blood Cell.
Significant Difference from NC Group By Indipendent t-test *p<0.05, ***p<0.001.
Significant Difference from TAA Group by Indipendent t-test # p<0.05, ##
p<0.01. Notes on Group Designation at the Same as In Fig. 2. Data Are Shown
as MeanzSD (n=7).
3.2 24 U @50 uRlE 9%
2 FAY 9 axAze] Yelshy wskg S 919

Hematoxylin & eosin (H&E) ®A2 319 cHFig. 4). A
o sl 189 G5MEY A FES WA & A, TAA
TS FolZolH 233802 ko AEN 55 HED, TAA
% Soj2u ulwLstAS
o Eo#oA 429% A
(p<0.05)(Table 3). tja¥ =35t 3f
X, 2 520 AE4 WHE

2% Zvllgon, WEE £4% L& S0
29.4%, 44.4% 7rAste SAROZ
(p<0.05)(Table 3).

MNC SLM

200x

400x

200x

400x

Fig. 4. Effects of LPE on histological changes by liver H&E staining in
hepatotoxicity induced SD rat (x200, x400). At the end of experiment,
liver tissues were obtained, fixed in 10% neutral buffer formalin (NBF)
solution, paraffin embedded, sectioned at a thickness of 4 ym for cell
observation and H&E for histopathological stain. Examination of the
optical microscope for x200 and x400. Follow the Table 1. Notes on
group designation at the same as in Fig. 2. CV: Central vein, a:
Concentrated nucleus, b: Anisokaryosis, c: Vacuolated cytoplasm, d:
Necrosis, e: Vesiculation. Notes on Group Designation at the Same as In
Fig. 2.

Table 3. Inflammation index scoring of the liver in hepatotoxicity
induced SD rat (H&E, x200, x400).

Concentrated . . Vaculated . . .
group nucleus Anisokarysis cytoplasm Necrosis  Vesiculation
NC _a _a a a _a
TAA 2.3+0.9¢ 2.8+0.4¢ 3.0400°  19406°  20+0.0°
SLM 1.0£0.5° 0.7+0.5° 1.14£06° 09+06°  0.2+04°
LPL 1.9+0.6% 1.740.5¢ 17405  19+06¢  2.1+06°
LPM 1.940.7¢ 1.740.5¢ 1.6£05°  1.7+05¢  13£05°
LPH 1.3+0.5% 1.3+0.5¢ 1.6£05°  13+05%  1.1+0.3°

According To Brunt's Method, Histological Inflammatory Patterns Were Evaluated
In 4 Stages. The Score Was 0-3 For Each Inflammatory Pattern. Differences
Between the Six Group Were Validated By Duncan’s Multi Range Test After
Analysis With One Way ANOVA. Group with Different Significance Were Classified
by Different Letters(p<0.05). Fllow the Table 1. Notes on Group Designation at
the Same as In Fig. 2. Data Are Shown as MeantSD (n=7)

(A)

NC TAA SLM

o - 1

Caspase-3 positive rate(%)

a

NC TAA SIM LPL LPM LPH
Fig. 5. Effects of LPE on histochemical changes by Caspase-3 in
hepatotoxicity induced SD rat (x100). (A) At the end of experiment,
liver tissues were obtained, fixed in 10% nuetral buffer formalin (NBF)
solution, paraffin embedded, sectioned at a thickness of 4 um for cell
observation and Caspase-3 for histochemical stain. Examination of the
optical microscope for x100. Notes on group designation at the same as
in Fig. 2. (B) Effects of LPE on histochemical changes by Caspase-3 and
quantified using Image J in hepatotoxicity induced SD rat (x100). The liver
tissue was stained with caspase-3 staining and quantified using program
Image J. The positive rate was averaged by examining 5 liver tissue
section. Differences between the six group were validated by Duncan's
multi range test after analysis with one way ANOVA. Group with different
significance were classified by different letters. F: 15.423, p: 0.002, Duncan:
a<d<cd<c<b significantly different between each group. Notes on group
designation at the same as in Fig. 3. Data are shown as meanzSE (n=7).

4. 7t 54 Y Caspase-3 84 HM
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Ebgh 15 TAA @5 5oj22 49.25%9] 2 $HEL Holy

37192 HASAKP<0.05). 2 UPZL TAA U5 SoiZi} v
Fotge T 27 SLMZ 17.24%, WEF 25T 5oiZ ALE
25.17%, 55 16.35%, 15T 11.34%2 % oJ&AX9 Zr4ad
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(p<0.05) FdE2 BASHAH(Fig. 5).
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