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Effects of Artemisia capillaris Methanol Extract on Organs in Tumor Cells
Inoculated Mice Observed the Histopathology and Histomorphometry
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Abstract : This experiment was conducted to investigate antitumor and immunomodulatory effects of Artemisia
capillaris extracts against Hepa-1clc7 and Sarcoma 180 cancer cells. In in vivo experimental tests using 210 ICR
mice, on the 28" day and the 42™ day, all animals in vehicle controled HP (Hepa-lclc7 tumor cell inoculated vehicle
control) and SP (Sarcoma 180 tumor cell inoculated vehicle control) showed tumor cells in the liver and spleen based
on the histopathology. However, the incidences and the percentages of regions occupied by tumor cells were dramatically
and dose-dependently decreased by mACH (Artemisia capillaris methanol extracts) treatment on the histomorphometry.
Although the exact mechanism of inhibition of the incidences of tumor cells in the parenchyma whether inhibition
of metastasis or proliferation is unclear, mACH dramatically reduce the percentages of regions occupied by tumor
cells in the liver and spleen apart from the inoculation sites of Hepa-1clc7 and Sarcoma 180. In addition, they also
effectively inhibit the abnormal changes on the kidney detected in the present study. The results suggest that Artemisia
capillaris methanol extracts have prominent antitumor effects on the cancer cell lines Hepa-1clc7 and Sarcoma 180
in mice.
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Fig 1. Histological profiles of the liver (Day 28) in intact control
(a, ¢), Hepa-lclc7 tumor cell inoculated vehicle control (b),
mACH 25 (¢) and 100 mg/kg (d)-dosing groups with Sarcoma
180 tumor cell inoculated vehicle control (f), mACH 25 (g) and
100 mg/kg (h)-dosing groups. Note that all animals in vehicle
controls showed tumor cells (arrows) in the liver parenchyma
especially in the sinusoids. All H& E stain; Scale bars=
100 pm.

Fig 2. Histological profiles of the liver (Day 42) in intact control
(a, e), Hepa-lclc7 tumor cell inoculated vehicle control (b),
mACH 25 (¢) and 100 mg/kg (d)-dosing groups with Sarcoma
180 tumor cell inoculated vehicle control (f), mACH 25 (g) and
100 mg/kg (h)-dosing groups. Note that all animals in Hepa-1clc7
tumor cell inoculated vehicle control showed tumor cells in the
hepatic parenchyma (most of hepatic parenchyma was occupied
by well differentiated tumor cells) but no tumor cells were
detected in all Sarcoma 180 tumor cell inoculated groups. All
H & E stain; Scale bars = 100 um.
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Fig 3. Histological profiles of the spleen (Day 28) in intact
control (a, ), Hepa-1clc7 tumor cell inoculated vehicle control
(b), mACH 25 (¢) and 100 mg/kg (d)-dosing groups with
Sarcoma 180 tumor cell inoculated vehicle control (f), mACH
25 (g) and 100 mg/kg (h)-dosing groups. Note that all animals in
vehicle controls showed tumor cells in the splenic parenchyma
especially in the red puplps. All H&E stain; Scale bars=
100 pum.
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Fig 4. Histological profiles of the spleen (Day 42) in intact
control (a, ), Hepa-1cl1¢7 tumor cell inoculated vehicle control
(b), mACH 25 (c) and 100 mg/kg (d)-dosing groups with
Sarcoma 180 tumor cell inoculated vehicle control (f), mACH
25 (g) and 100 mg/kg (h)-dosing groups. Note that all animals in
Hepa-1lclc7 tumor cell inoculated vehicle control showed tumor
cells in the splenic parenchyma but no tumor cells were detected
in all Sarcoma 180 tumor cell inoculated groups with 100 mg/kg
of mACH-dosing group after Hepa-1c¢lc7 tumor cell inoculation.
All H & E stain; Scale bars = 100 pm.

N

ToXE HP WA thzol vlsle Fof g3 &) =
2] FHRE Aol 24 Qs <0.01) ESHE7
AR SR F-9le] 7t QAR ERITHFig 1,2,3,4). 38 A
o] 7% 28Ye] AP ME HP WA thaea a4
A oA Ee] ARHHE)E FHoF 3k WA Sp
WA iz Me a4 s @ Ald Ausze] B
HeHF5)E FHLE sk WAL BE AFEZA
AEEATE. e} o)23t A WARA HA] Zhzhe] 97
& FEE 5o FoA Bl &% FH 7AE Yep)
Stk 42900l AgFAME HP WA tglRee] 2oty
o A Al oM 2] BHHZ) 240 AAEY
tHFig 5,6). 22 74, 4173 2 Holde B ke 23
ek ol o] YA ko).

-

% o

Histomorphometry ZAl A74

1) A Y FEHHE 29 299 H]E 83}

280l A3 A9, 7 AR W FRNEA AR|ER=
F-919] ¥l&°] Hepa-lcle7 A|EE o]Ast T oA 2zw
25 8 100mgkg Fo ZolMe zzf HP wWiA] o)zt
Hlslo] 23457 9 -6040%2] W3 LFERN2I M, Sarcoma

LA el - oV - AT - QHlE - olas-

Fig 5. Histological profiles of the kidney (Day 28) in intact
control (a, e), Hepa-lIclc7 tumor cell moculated vehicle
control (b), mACH 25 (c) and 100 mg/kg (d)-dosing groups
with Sarcoma 180 tumor cell inoculated vehicle control (f),
mACH 25 (g) and 100 mg/kg (h)-dosing groups. Note that all
animals in vehicle controls showed focal tubular atrophy
(arrows) and/or fibrosis. All H & E stain; Scale bars = 100 pm.

Fig 6. Histological profiles of the kidney (Day 42) in intact
control (a, e), Hepa-lclc7 tumor cell inoculated vehicle
control (b), mACH 25 (c) and 100 mg/kg (d)-dosing groups
with Sarcoma 180 tumor cell inoculated vehicle control (f),
mACH 25 (g) and 100 mg/kg (h)-dosing groups. Note that
focal tubular atrophy (arrow) was restricted to the Hepa-1clc?
tumor cell inoculated vehicle control, only. All H&E stain;
Scale bars = 100 pum.
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Table 1. The incidence of tumor cells and changes on the percentage of hepatic regions occupied by tumor cells

Group 1D Day 28 Day 42
Incidences” Regions” Incidences Regions
Intact vehicle controls 0/3 Not detected 0/3 Not detected
Hepa-1clic7 cell inoculation groups
vehicle control: HP 5/5 60.95+7.17 4/4 90.10 +£6.07
25 mg/kg of mACH: HI 4/4 39.98 + 5.56* 3/3 35.09 +12.39*%
100 mg/kg of mACH: H2 2/5 21.70 £ 5.59* 2/4 19.04 +2.74*
Sarcoma 180 cell inoculation groups
vehicle control: SP 3/3 61.59 £9.06 0/4 Not detected
25 mg/kg of mACH: S1 2/3 32.40 + 8.36% 0/3 Not detected
100 mg/kg of mACH: S2 2/3 1.20+£0.61* 0/3 Not detected

" Number of tumor cell detecting livers/total observed numbers of liver; 2 Mean + S.D. of 5 selective regions among tumor cell detected
livers (%/1 mm’ of hepatic parenchyma); *p < 0.01 compared to those of equal tumor cell inoculated vehicle controls by MW test.

Table 2. The incidence of tumor cells and changes on the percentage of splenic regions occupied by tumor cells

Group ID Day 28 Day 42
Incidences" Regions® Incidences Regions

Intact vehicle controls 073 Not detected 0/3 Not detected
Hepa-1clc7 cell inoculation groups

vehicle control: HP 5/5 67.74+9.93 4/4 64.46 £ 428

25 mg/kg of mACH: H1 4/4 41.69 £ 2.65% 2/3 21.86 £ 5.50*

100 mg/kg of mACH: H2 3/5 3454 +5.17* 0/4 Not detected
Sarcoma 180 cell inoculation groups

vehicle control: SP 373 87.67+7.14 0/4 Not detected

25 mg/kg of mACH: S1 3/3 65.50 £ 4.00* 0/3 Not detected

100 mg/kg of mACH: S2 373 49.82 +7.64* 073 Not detected

" Number of tumor cell detecting spleens/total observed numbers of spleen; ® Mean * S.D. of 5 selective regions among tumor cell detected
spleens (%/1 mm? of splenic parenchyma); *p < 0.01 compared to those of equal tumor cell inoculated vehicle controls by MW test.
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Table 3. The incidence of tumor cells and changes on the percentage of degenerative renal regions

Group 1D Day 28 Day 42
Incidences" Regions” Incidences Regions

Intact vehicle controls 0/3 Not detected 0/3 Not detected
Hepa-1clc7 cell inoculation groups

vehicle control: HP 5/5 65.28 £5.34 4/4 32.84 £ 431

25 mg/kg of mACH: H1 4/4 37.35£9.61* 0/3 Not detected

100 mg/kg of mACH: H2 5/5 34.59 £ 5.64%* 0/4 Not detected
Sarcoma 180 cell inoculation groups

vehicle control: SP 3/3 77.00 £7.70 0/4 Not detected

25 mg/kg of mACH: S1 2/3 63.37 £ 7.67** 0/3 Not detected

100 mg/kg of mACH: S2 0/3 Not detected 0/3 Not detected

" Number of abnormal kidneys detected/total observed numbers of kidney; > Mean+ S.D. of 5 selective regions among abnormalities
detected kidneys (%/1 mm of renal parenchyma); *p < 0.01 and **p < 0.05 compared to those of equal tumor cell inoculated vehicle controls

by MW test.
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