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Ethanol Induced Leucocytic and Hepatic DNA Strand Breaks Are Prevented
by Styela clava and Styela plicata Supplementation in Male SD Rats
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Abstract

In this study, the ability of Styela clava or Styela plicata to reduce ethanol-induced hepatotoxicity and hepatic
and leucocytic DNA damages was evaluated. Twenty four male SD rats were given 25% ethanol containing
water (ad lib, p.o.) and divided into 3 groups; ethanol treated control group (EtOH), ethanol+3% S. clava
(EtOH+SC), and ethanol+3% S. plicata (EtOH +SP). After 6 weeks, the supplementation of S. clava reduced
the plasma ALT, ALP and LDH activities significantly (p<0.05), while S. plicata induced significant decrease
in the plasma LDH activity only. The comet assay was employed to quantify the alcohol-induced DNA damage
in rat hepatocytes and leucocytes. A significant protective effect on hepatic and leucocytic DNA damages was
observed in S. clava or S. plicata supplemented groups compared to the EtOH control group. The hepatic DNA
damage was correlated positively with plasma ALP and LDH activities. These results demonstrated that S.
clava or S. plicata supplementation protected alcohol-induced hepatic and leucocytic DNA damage.
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Table 1. Diet composition (g/100 g diet)

. EtOH " gy011 + SC EtOH + SP
Ingredients control

(n=8) (n=8) (n=8)

Casein 20 18.716 18.743
Corn starch 55.949 54,563 54.392
Sucrose 10 10 10
Corn oil 5 467 4.814
Cellulose 4 4 4
Vitamin mixture® 1 1 1
Mineral mixture” 35 35 35
Choline bitartarate 0.25 0.25 0.25
DL-Methionine 0.3 0.3 0.3
Butylated hydroxy toluene 0.001 0.001 0.001
Styvela clava - 3 -
Styela plicata - - 3
Total 100 100 100

YEtOH control: 25% ethanol containing water, ad [ib, p.o.,
EtOH+SC: 25% ethanol containing water, ad lib, p.o.+3%
Styela clava, EtOH+SP: 25% ethanol containing water, ad
lib, p.o.+3% Styela plicata.

DVitamin mixture (g/kg) according to AIN-93 (ICN Bio-
chemicals, Cleveland, USA).

YMineral mixture (g/kg) according to AIN-93 (ICN Bio-
chemicals, Cleveland, USA).
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Table 2. Effects of Styela clava and Styela plicata on the
weight gain, food efficiency ratlo and relative organ weight
in ethanol administrated rats"

EtOH control® EtOH+SC EtOH+SP
Weight gain (g) 80.6+6.0™" 811142 744+52
Food intake (g/day) 115%+02% 115+02 11.3%02
FER® (%) 194+13®  195+08 183+11
Ethanol intake (g/day) 4.0£0.3" 42+0.3 4302
Relative organ weight (g/kg BW)
Liver 269+0.05" 258+005 264+0.04
Heart 0.35+001™ 0344001 0.33£0.01
Kidney 0.74+0.02" 070%£002 0.74+0.01
Spleen 0.20£0.00" 0.18%0.01 0.19%0.01

YValues are mean+SE for 8 animals in each group.
PEtOH control: 25% ethatnol containing water, ad lib, p.o.,
EtOH+SC: 25% ethanol containing water, ad lib, p.o.+3%
Styela clava, EtOH+SP: 25% ethanol containing water, ad /ib,
p.o.+3% Styela plicata.

¥ns: not significant.
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382 Table 3 vhehdl whe} 2t weie] A Z(EOH +
SC)el A% &R =AMLY @ ERAFALs 2T
A A = A

(EtOH control)ell B]&] <F7b 7FA3)= 73 3o
ubE o 2 wltjy 3 Qukgole] Ak 24

e A foAdo] flv AR el A7t
FW 2 vlrgelu} erbFoll REFAAFH L A A Ate]
u) 2] o 3ol disia R3H vl glo, vt # 2ubgol
9} g7 & m A ZB-olE(tunicata)oll <3l A (-4
o|, Halocynthia roretzi)®| 73-%- 4le]9] 10 £+ 20% s==
HA AA = HA A FR9-S w2 57 Wistar ratol]

Table 3. Effects of Styela clava and Styela plicata on
plasma lipid profiles in ethanol administrated rats”

EtOH control® EtOH+SC EtOH+SP

Total cholesterol (mg/dL) 93.9+2.8™Y 913£30 89.4+86

HDL-cholesterol (mg/dL) 37.3%=3.3" 40.1%x29 415%17

LDL-cholesterol (mg/dl.) 41.4:+51"™ 382%42 40.0+27

HDL-cholesterol/ 39.3+30™ 443+35 426=*19
Total cholesterol (%6)

Triglycerides (mg/dL) 765+06™ 64624 81.0%t52

Atherogenic index (AI) 1.6+£02™  1.3%+02 14=%01

UValues are mean*+SE for 8 animals in each group.

PEtOH control: 25% ethanol containing water, ad lib, p.o.,
EtOH+SC: 25% ethanol containing water, ad /ib, p.o.+3%
Styela clava, EtOH+SP: 25% ethanol containing water, ad
lib, p.o.+3% Styela plicata.

¥ns: not significant.
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2926l %, LDL 2268, 5 PSPE
22 Zrastedcty Hastgdct H]i 2 AHE B3 g
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A B4 foA e Eohe GFgd 93 3t A FEE
Aol 7k diAfel] 2H4-3te] hAtolabg Zefiste] A EEA)
o] Zrjxle] el Ao delx ¢loh(38,39). 3] ALT
9] Z7he FA 7h & wkedsle A 22 AMS-EI40), SV
3 ALP A& FA 29 diAl #ste} #3o] glev(4]),
QAW lysosomal MBS Hrlsk=d ol -8 2| xelc
(42). LDHE 7bol| Heo]2lo]ojA d% LDH #49 $7l+=
7 At w2 #o] sle AR 9 FHrh43).
B ARAF vty A3 F(EOHFSC)L &g A4 ol
27 vld 8% ALT, ALP, LDH®| &Ao] z+ztk 230,
355, 259% 2 o)A o2 FFastgl o, exbge] AT
(EtOH+SP)& LDH &4 wte] 323% 2 F-9H 22 3143}
S tHTable 4). o]¢} Ze] Pit|E 3} ubgole] REAH =

ZEol o8 frE==E k2 £4Fd i Beahge] 9l
£ Aoz vehygrl
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AR Fmee] I¥E Bl g A A B m

Table 4. Effects of Styela clava and Styela plicata on plasma
liver function parameters in ethanol administrated rats”

EtOH control” EtOH+SC  EtOH+SP
AST UL 638+23™Y  596%3.3 62.2+59
ALT (IU/L) 21.7+15% 167+1.1° 21.0+£2.3®
ALP (IU/L) 13414218  865+59°  103.9+9.0%
LDH (IU/L)  561.0+59.7° 4157%34.7%° 379.7+21.2°

Uy alues are mean=SE for 8 animals in each group.

PEtOH control: 256% ethanol containing water, ad lib, p.o.,
EtOH+SC: 25% ethanol containing water, ad lib, p.o.+3%
Styela clava, EtOH+SP: 25% ethanol containing water, ad
lib, p.o.+3% Styela plicata

YAST: aspartate aminotransferase, ALT: alanine amino-
transferase, ALP: alkaline phosphatase, LDH: lactose de-
hydrogenase.

“ns: not significant.

SValues in the same row that do not share a common super-
script are significantly different at the p<0.05 level.
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Fig. 1. Effects of Styela clava and Styela plicata on leuco-
cytic DNA strand breaks in ethanol administrated rats.
EtOH control: 25% ethanol containing water, ad lib, p.o., EtOH+
SC: 25% ethanol containing water, ad [ib, p.o.+3% Styela clava,
EtOH+SP: 25% ethanol containing water, ad lib, p.o.+3% Styela
plicata. Bars represent mean=* SE. Bars with different super-
scripts are significantly different at the p<0.05 level by ANOVA
and Duncan’s multiple range test.

a2 o wadEm UeiAs Ao s FRee
7t 2A o2 SHbETH44), B oehe-g el F2

microsomal ethanol oxidizing system(MEOS)e}| ¢}a} 2|4}
He=d o] HA A AR oEE HAMEE Q] acetalde-
hyde¥ xanthine oxidase®}t aldehyde oxidasedll ¢}t At}
A o] superoxide ion(Qz ), hydrogen peroxide(HzOz)
7‘:1-% %—/ﬂ /K]-/\Z_.Q_ AE/H a‘]—\:}—(45 46). o] %/HA]—/\&.Q_
nk-gAe] ] 7}&F hydroxyl radicallOH )] #-F+A & 24
slr, OH & of k&3 wh§3le] 1-hydroxyethyl radi-
cal(CHs CHOH)& A4 317 "rh47). o) A oA A5
= thofgl FAAIAZE & acetaldehyde 2 AHAl &= 41313
o] =g 7}&}od 7}, WY ¥ 5o Z4F =4 W DNAE
73 DNA <48 fiksicle dapl Al d 84S
S8l ghs A ok 47 51).
Wy sy eukEel B ok 657 ¥ 387 4
7k Al Z2] DNA &4 25 22 DNA 48 S
Wog de] Al4-3a 9le comet assay(single cell gel
electrophoresis) ¥4¥-& |45} &35l Fig. 1, 29}
Table 5o A A8}g]c}. Fig. 16149} 7o) dx8 9 2ubs
o]} vy EHE 6573 Fof F ¥ DNA €A4EE
ZA% A3} d3g Folite] vs dzZEF vivY, =g
¥ 2k 5 W Fo13 TolA MV DNA SAF=(tail
intensity )7t Z+ZF 56, 55%E A o8 FAag Aoz
gtk DNA €422 vell = o2 A £ taill moment
2! tail length® 88 22 7438t v (Table 5). Fig. 2¢l
b upel zbo) Al 9] DNA 45 RS 3% Fo
ol vl&) Pty eubgolE Wit FoIt Tl A tall in-
tensity7} ZH7t 40, 4% 2 21402 FFastedrt. ZHA X
A% DNA &4 %5 el = o2 %4l tail moment}
tail length® fro] A 22 7}A319ch(Table 5).
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Fig. 2. Effects of Styela clava and Styela plicata on hepatic
DNA strand breaks in ethanol administrated rats.

EtOH control: 25% ethanol containing water, ad /ib, p.o., EtOH+
SC: 25% ethanol containing water, ad [ib, p.o.+3% Styela clava,
EtOH +SP: 25% ethanol containing water, ad /ib, p.o.+3% Styela
plicata. Bars represent meant SE. Bars with different super—
scripts are significantly different at the p<0.05 level by ANOVA
and Duncan’s multiple range test.

Table 5. Effects of Styela clava and Styela plicata on leu-
cocytic and hepatic DNA strand breaks in ethanol admin-
istrated rats"

EtOH control” EtOH+SC EtOH+SP

Leucocytes
Tail Moment 64x20"% 14%01° 15%04°
Tail Length (um) 356+6.8" 23.1+£09% 21.9%35%
Hepatocytes
Tail Moment 179+2.8° 6.7+09 6.2+0.4°
Tail Length (um) 1020+ 10.0°  735+30° 764+1.7°

YValues are mean=SE for 8 animals in each group.
PEtOH control: 25% ethanol containing water, ad lib, p.o.,
EtOH+SC: 259 ethanol containing water, ad lib, p.o.+3%
Styela clava, EtOH+ SP. 25% ethanol containing water, ad
lib, p.o.+3% Styela plicata.
®Values in the same row that do not share a common super-
script are significantly different at the p<0.05 level.
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