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Culinary Cinnamon and Clove Powder Ameliorate Fatty Liver
Formation Induced by Ethanol Supplementation in Zebrafish
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Culinary herbs and spices have received much attention since they contain high concentrations of bioactive ingredients
for antioxidant and anti-inflammatory activities. Protection effect of the herb and spice against acute alcohol consumption
has been investigated using zebrafish as a vertebrate model. During 30 days bathed in water containing 1% Et-OH and
the designated herb or spice, the survival rate of the Et-OH group was decreased sharply (up to 20% at 10 days). The
cinnamon-fed group showed the highest and longer survival rate up to 80% up to for 30 days under the presence of
Et-OH, while clove-fed group showed 40% survival rate for 25 days. Et-OH group serum exhibited the weakest
antioxidant ability from ferric ion removal ability (FRA) assay; FRA ability was increased in the cinnamon-fed group up
to 414%, while the clove and laurel group increased 256% and 309%, respectively. Histologic observation and Oil-red
O staining showed hepatic tissue damage was severe in the Et-OH group. The cinnamon- or clove-fed group showed
much ameliorated hepatic tissue morphology with minimized steatosis. The cinnamon- or clove-fed group showed lower
serum GOT and GPT levels than the Et-OH group. Among hepatic tissue extract, the clove-fed group exhibited the
lowest level of GOT and GPT. These results suggest that consumption of cinnamon and clove might be beneficial to
attenuate progress of acute fatty liver change by alcohol consumption.
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Table 1. Experimental design of alcohol induced fatty liver formation in zebrafish”

Normal Et-OH Cinnamon group Clove group Laurel group
control group Control Group (cinnamon) (clove) (laurel)
. n 25 25 25 25 25
Concentration of Et-OH
in water (mL/mL) 0 1% 1% 1% 1%
Content of herb 0 0 10% of cinnamon 10% of clove inthe 10% of laurel in the
and spice (wt/wt) in the diet (wt/wt) diet (wt/wt} diet (Wt/wt)

“The zebrafish consumed plain diet (Tetrabit, Protein 47.5%, Oil 6.5%, Fibre 2.0%, Ash 10.5%, Moisture 6.0%, Tetra, Germany) for 30

days with ethanol and each herb
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1996)°ll w2} FRAP (ferric reducing antioxidant power) 73 2
& AT &3 2 938 PBSO 10%2 3418}
o] 37} S FRAP reagentZ %713k spectrophotometer
(DU 800, Beckman Coulter, USA)YE ©]-&-3] 2204 593
m? FFEE SASIAIT

2 =0 |x} H|m

Reitman-Frankel¥] (Reitman et al., 1957y ©]-8-5}¢] &
% Glutamate-oxaloacetate transaminase (GOT), Glutamate-
pyruvate transaminase (GPT)E 5743}7] 98] oA E
A 2E - A9E 548 Al (Co81, ofitAlel, A7)
= AHESte] 7 P 9] P42 phosphate buffered saline
(PBS)= °]-&3l 10%E sMste] Hes Fassia
homogenized hepatic tissuet™ 427+ 12,000 rppm ©. 2 G4 &
23k 4S8E 0.18 mgmLE 3]X3te] AFALY Wo]
upe} A§S 7188 - ELISA reader (680 model, BIORAD,
Hercules, CA, USA)Z. 490 nmol| A &35t A =ksbgic).

Zebrafish 7} 15582 7+ 10 mg® ¥} 500 mLe] PBST
(Phosphate Buffered Saline Tween-20)2 #7}3F t}-2 ¢yl
Ao WAS 23 §17] f%te] Jarg ice-bathu ol A]
Homogenizer (EURO-ST Dmodel, IKA, Germany)=. 900 rpm

o2 3587F 4 (Homogenize)dlod emulsion E]Z WF
=591, & S EZS Bradford?] HHyo] whet AQekst
< (Bradford, 1976), PBSE A&l FA3t 591 0.18

mgml % 5)4]8}%1c}

b
-

dny o

fl

A9 Fool WE zebrafish®] &4 X uk7he]

Survival graph
120

100 +

AN
~

80 - Y-y —————

60 -

40 4 vk—'—v——v—'ﬁ

20 A

Survival rate(%)

--@— Normal control
+O - Et-OH control
—w~ Cinnamon

0 4| == Clove e *— 8 —a—
—&— Laurel
T T T T
[ 5 10 15 20 25 30 35
Days

Fig. 1. Survival graph of zebrafish group treated with designated
spiced (10% wt/wt). All experimental zebrafishes were maintained
water containing 1% alcohol.

Fig. 2. Oil red O staining of section
. through the liver in 2.5 pm zebrafish
group treated with cinnamon, clove,
. laurel for 1% alcohol. (A) normal
i zebrafish (B) 1% alcohol zebrafish
d (C) cinnamon + 1% alcohol zebrafish
(D) clove + 1% alcohol zebrafish (E)
laurel + 1% alcohol zebrafish (A, B,
C,D,E; <40)
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Fig. 3. A. Continuous monitoring of absorbance 593 nm to
compatre ferric reducing ability of serum from each zebrafish group.
B. Continuous monitoring of absorbance 515 nm to compare
reduction of free DPPH radicals (Brand-Williams, 1995) by each
herb and spice
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