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Effects of Akebia quinata extract on alcohol—induced damage
of liver, spleen and thymus in rats

Ji Hye Lee', Bu—TIl Seo®

1 : Herbal Medicine Resources Research Center, Korea Institute of Oriental Medicine,
2. Department of Oriental Herbology, Daegu Haany University

ABSTRACT

Objective : This study was conducted to investigate the effects of Effects of Akebia quinata (AQ) extract on alcohol—
induced damage of liver, spleen and thymus in rats,

Method : Experimental animals were divided in to 4 groups. Normal group, Alcohol group, AQ50 group and AQ200
group, All rats, except for Normal group, were fed 25 % ethanol for 55 days. During experimental period, Normal
group and Alcohol group were administrated saline, and AQ50 group and AQ200 group were administrated AQ extract
at dose of 50 and 200 mg/kg/day, respectively, We measured organ weight, liver triglyceride contents, and alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP) and triglycerid levels in serum,
Also, we conducted histomorphometry and histopathological observation of liver, spleen and thymus,

Results .| AQ significantly decreased the level of AST, ALT and triglyceride in serum and the liver triglyceride contents
induced by ethanol, Also, AQ significantly inhibited lipid droplets accumulation in hepatocytes, The decreased relative
organ weight of spleen and thymus by ethanol were increased by AQ administration, In histopathological analysis of
spleen, the rats administrated AQ 200 mg/kg presented significantly increased mean diameters of white pulps, numbers
of white pulps and splenic thicknesses, The administration of 200 mg/kg AQ improved decreased lobular thickness and
cortex thickness of thymus, which were decreased by ethanol,

Conclusions : The results of present study indicated that AQ has an ameliorating effect for fatty degeneration of liver
and damage of spleen and thymus,
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girgto| st Exstu iAo EE AX AF AHE
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Ao A}RE A Sprague Dawley Rat (SD rat)2
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Al Adel2 83 2+ HHHA stgch EIZ&9] Foiet A
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T3} 200 mg/kg Fools Ki@pFEES 242 50 mg/kg
3} 200 mg/kg A i HFLFE AT

3. A719 A F5F W3t 53
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4. QYA A4

HF F A BN EHE AHT F 3,000 rpm
oA 10871 YHES B3 BHLS By A5
NE 22| (Hemagen Analyst, Hemagen Diagnostic, MO,
USA) o]-&sto], 83
aspartate aminotransferase (AST), alkaline phosphatase
(ALP) % triglycerid®] ¥#&& S43s%ich.

2 alanine aminotransferase (ALT),
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= o
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(Sigma, MO, USA)E #H7Iste] AAAE AASHL FAR
A3 ¥, 1 m¢ plasmanate©] 23JA)A kits (Kyowa Modex,
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6. 275Ha] B4
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parenchyma), ZHAIZE 27 (z m/hepatocyte), AIZ=2 A
gt 7 2 AA 9 o d 2R FAI(m/cross trimmed
thymus), AZ22 Hodt v 2ZAREN HFHE HFF
AA| FA (mm/spleen), white pulpe] 4=(white pulp/ m of
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one way ANOVA test®} least—significant differences
(LSD) testE, HSEA] 99 Kruskal-Wallis H test2}
Mann—Whitney U-testE o839 & 7+ |94 HS3)

At EAAZE SPSS (Release 14.0K, SPSS Inc., USA)S
o]-g3te] AXBFE o™, p—valueZt 0,05 ©]31% AL SA A
94 dHsHAT.

n.z2 3

1. gset 2}

20| Fol2 7715 A AST, ALT % ALPE] 57k FA2) vls) $-2J5h Z71st90m, 8% 3 triglyceride®]
BE 94 dnatazold fos Sk AmFEEe Folb dneE 8 $7R AST, ALT, ALP, triglycerided)
B4 SES fo5H] dAAZOR, ook 2L BB FEIEH O AT YTk Table, 1),

Table 1. Biochemical parameters in serum

Parameters
Groups
AST (IU/L) ALT (IU/L) ALP (IU/L) triglyceride (mg/d¢)
Normal 76.00 + 9.31 34.00 + 3.23 209.70 + 32.93 38.20 + 12.35
Alcohol 163.00 + 16.43" 90.80 + 9.10° 386.30 + 61.94" 151.30 + 22.68"
AQ50 133.70 + 20.27* 79.60 + 8.45* 312.90 + 68,88 * 127.50 + 15.36
AQ200 116,50 + 22.90"* 72.30 + 7.10™* 308.00 + 30.49°* 114,80 + 18.85

Normal, normal control group ; Alcohol, alcohol control group; AQ50, 50 mg/kg of AQ treated group; AQ200, 200 mg/kg of AQ treated group.
AST; Aspartate aminotransferase, ALT; alanine aminotransferase, ALP; Alkaline phosphatase. Values are expressed as mean =+ standard
deviation (n=10). *p € 0.01 as compared with normal group; *p { 0.01 and *p ¢ 0.05 as compared with alcohol group.
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Fig. 1. Liver triglyceride contents

Normal, normal control group; Alcohol, alcohol control group;
AQ50, 50 mg/kg of AQ treated group; AQ200, 200 mg/kg of AQ
treated group. Values are expressed as mean * standard deviation
(n=10). *p {0.01 as compared with normal group; "p € 0.01 and
"1 ¢ 0.05 as compared with alcohol group.
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Fig 2. Histopathological Observations of Liver.

(A), Normal control group; (B), Alcohol control group; (C), 50 mg/kg
of AQ treated group; (D), 200 mg/kg of AQ treated group. Arrows
indicated the diameters of hepatocytes measured. Scale bars =
80 um.
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Table 2. Histomorphometric analysis of liver

Liver histomorphometry

Numbers of hepatocytes occupied by Percentages of lipid droplets

Groups :
Ltz dlamc(ete;ze(])lfsil epatocytes over 10% lipid droplets occupied regions
. (Numbers/100 hepatocytes) (%/m* of hepatic parenchyma)
Normal 38.59 + 3.77 5.00 + 2.45 9.52 + 4.47
Alcohol 68.93 + 6.47 51.30 + 11,03 51,56 + 10.92"
AQ50 57.21 + 672" 29.70 + 10.36 " * 28,55 + 11,22 *
AQ200 55.09 + 8.10"* 2460 + 8.18"* 28.20 + 8,26 *

Normal, normal control group; Alcohol, alcohol control group; AQ50, 50 mg/kg of AQ treated group; AQ200, 200 mg/kg of AQ treated
group. Values are expressed as mean =+ standard deviation (n=10). *p {0.01 as compared with normal group; “p {0.01 and *p ¢ 0.05

as compared with alcohol group.

2ok n 229 e AFOR o] 3719 FhFF g AEF (Table, 3). ¥1F L 1%
W) ARFFE FREHRZAN G vls S Fashg o, KBFEE 200 ng/kg oIl 93 FostA Fo1e
5

Table 2. Histomorphometric analysis of liver

Relative organ weights (% of body weights)

Groups

Spleen Thymus
Normal 0.164 + 0.016 0.100 < 0.014
Alcohol 0.143 £ 0.011° 0.075 + 0,010°
AQS0 0.150 + 0,018 0.078 + 0.007"
AQ200 0.161 + 0.013" 0.089 + 0007 "

Normal, normal control group; Alcohol, alcohol control group; AQ50, 50 mg/kg of AQ treated group; AQ200, 200 mg/kg of AQ treated group.
Values are expressed as mean =+ standard deviation (n=10). *p { 0.01 as compared with normal group; #p {0.01 and Wp {0.05 as compared

with alcohol group.
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Fig 3. Histopathological observations of spleen

(A, B), Normal control group; (C, D), Alcohol control group; (E, F),
50 mg/kg of AQ treated group; (G, H), 200 mg/kg of AQ treated
group. W, White pulp; R, red pulps; A, central arteriole. Arrows
indicated the white pulp diameters measured. Scale bars = 80 um.
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Table 4. Histomorphometric analysis of spleen

Spleen histomorphometry

Groups Splenic thicknesses Numbers of white pulps Mean diameters of white pulps
(mn/central regions of (Number/ 100 mr’ of splenic (m/white pulps) L
crossly trimmed spleen) parenchyma) pup

Normal 6.09 + 0,27 25.20 + 4,24 1.58 £ 0.14

Alcohol 4,40 + 0.61° 9.70 + 1,89 0.80 + 0.18"

AQ50 4.22 + 0.43" 10.00 + 2.45" 0.90 + 0.18"

AQ200 5.25 + 033" 17.50 + 1,58"* 1.27 + 0,18 *

Normal, normal control group; Alcohol, alcohol control group; AQ50, 50 mg/kg of AQ treated group; AQ200, 200 mg/kg of AQ treated
group. Values are expressed as mean =+ standard deviation (n=10). *p {0.01 as compared with normal group; “p (0.01 and *p < 0.05 as

compared with alcohol group.
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Fig 4. Histopathological observations of thymus

(A, B), Normal control group; (C, D), Alcohol control group; (E, F),
50 mg/kg of AQ treated group; (G, H), 200 mg/kg of AQ treated
group. W, White pulp; R, red pulps; A, central arteriole. Arrows
indicated the total or cortex thicknesses. Scale bars = 80 um.

Table 5. Histomorphometric analysis of thymus

Thymus histomorphometry

Groups Lobular thicknesses Cortex thicknesses
(um/lobes) (um/lobes)
Normal 4,94 + 0.50 2.89 + 0.26
Aleohol 2.36 + 0.64" 1.36 + 0.38"
AQ50 2.23 + 0.22" 1.27 £ 0.20°
AQ200 3.48 + 053" * 2.21 + 0.34""

Normal, normal control group; Alcohol, alcohol control group; AQ50,
50 mg/kg of AQ treated group; AQ200, 200 mg/kg of AQ treated
group. Values are expressed as mean *+ standard deviation (n=10).
*1 ¢ 0.01 as compared with normal group; *p < 0.01 and *p (0.05
as compared with alcohol group.
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