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ABSTRACTS—This study was performed to investigate the induction of experimental ath-
erosclerosis in rats and inhibitory effects of aloe vera on progression of atherosclerosis in rats.
A dose range finding study of cholesterol and vitamin D, for the induction of atherosclerosis
and studies on the subchronic effect of aloe vera and on the chronic effect of aloe vera were car-
ried out. A total of 3-week old 125 male rats of Sprague-Dawley were divided into 25 groups
and fed with the diet containing cholesterol (0.1, 0.2, 0.3, 0.5, 1.0 and 2.0%) and vitamin D,
(500, 5000, 50000 and 500,000 IU/100 g) for 4 weeks. 35 male rats were divided into 7 groups
and fed with the diet containing aloe vera with 1.0% of cholesterol and 50,000 IU/100 g of vi-
tamin D, for 4 weeks. 200 male rats were divided into § groups and fed with cholesterol and vi-
tamin D, for 6 and 12 months. Growth, clinical and pathological changes of rats in the three ex-
periments were observed. The results were as follows: 1. In the dose-range finding study, feed
intake, feed efficiency ratio and weight gain were significantly decreased and relative liver,
heart, kidney and stomach weight to body weight were increased in all of the feed groups con-
taining 500,000 IU/100 g of vitamin D,. Serum biochemical values of total cholesterol, high-den-
sity lipiprotein cholesterol (HDL-cholesterol), triglyceride, calcium, inorganic phosphorous and
chloride of male rats in treated groups. The aorta and coronary artery of rats in all of the diet
group containing 500,000 TU/100 g of vitamin D, showed typical atherosclerotic lesions. 2. Male
rats fed with the diet containing aloe vera with 1.0% cholesterol and 50,000 1U/100 g of vi-
tamin D, for 6 and 12 months did not show significant difference of diet intake and weight
gain, and relative organ weight. The level of serum HDL-cholesterol and triglyceride recovered
to the normal range by the aloe vera ingestation. 3. The aorta showed irregular appearence in
the tunica intima with swelling, necrosis and calcification. The aorta of rat fed aloe vera diet
showed no pathological lesions such as atherosclerosis of aorta. Aloe vera could have a helpful
effect of vitamin D, and cholesterol induced atherosclerosis in rats. Long-term supplementation
of aloe vera may slow down the process of experimental atherosclerosis in rats have effects on
the development of atherosclerosis.
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Table 1. Dose-range finding study in rats of cholesterol
and vitamin D,

Cholesterol(%) Number of male rats
Vitamin D,

1U/100 g 01 02 0.3 05 10 20
0 5 - - - - -
500 5 5 5 5 5 5
5,000 5 5 5 5 5 5
50,000 5 5 5 5 5 5
500,000 5 5 5 5 5 ]
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Table 2. Experimental design by aloe vera in rats

. No.
Group Diet rats
Control  normal diet 5
Cholesterol
olestero 1% cholesterol diet* 5
control
A0 1% cholesterol diet+0.1% Aloe vera diet 5
Al 1% cholesterol diet+1% Aloe vera diet 5
A2 1% cholesterol diet+2% Aloe vera diet 5
A5 1% cholesterol diet+5% Aloe vera diet 5
Al0 1% cholesterol diet+10% Aloe vera diet 5

*: Include vitamin D, 50,000 1U/100g diet.

Table 3. Experimental design for the cholesterol and vi-
tamin D, induced atherosclerosis in rats

Number of rats by feedig period

Group

6 months 12 months
Control 20 20
Cholesterol control* 20 20
Low" 1%* 20 20
Medium” 5%* 20 20
High" 10%* 20 20

1): accordig to the percentage of aloe vera in diet
*: Include vitamin D, 50,000 1U/100 g diet.
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Table 4. Food efficiency ratio of rats fed cholesterol and
vitamin D, for 4 weeks

Vitamin D, Cholesterol Feed efficiency
(1U/100 g) (%) ratio
0 0 0.33
500 0.1 0.32
02 0.34
03 0.31
0.5 0.34
1.0 0.33
2.0 0.34
5,000 0.1 0.32
0.2 0.31
0.3 0.33
0.5 0.34
1.0 0.32
2.0 0.32
50,000 0.1 0.32
02 T 031
03 0.30
0.5 0.34
1.0 0.33
2.0 0.31
500,000 0.0 -0.11
0.2 -0.12
0.3 -0.13
0.5 -0.10
1.0 -0.14
2.0 -014
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Table 5. Relative organ weights of male rats fed cholesterol and vitamin D, for 4 weeks

Vitamin D, Cholesterol Organs
(1U/100 g) (%) Liver Kidney Spleen Stomach
0 0 3.98+0.53 0.38+0.11 0.49+0.10 0.31+0.09 0.51+0.13
500 0.1 3.92+0.76 0.394+0.10 0.471+0.13 0.32+0.05 0.49+0.13
0.2 4.01+0.78 0.38+0.09 0.48+0.08 0.30+0.08 0.524+0.19
0.3 3.991+0.85 0.41+0.11 0.43£0.10 0.29+0.06 0.51+0.11
0.5 4.12+0.96 0.38+£0.07 0.49+0.09 0.32+0.09 0.58+0.15
1.0 4.27+0.71 0.36+0.06 0.45+0.12 0.31+0.08 0.48+0.11
2.0 4.29+0.76 0.37£0.07 0.46+0.12 0.30+0.07 0.54+0.41
5,000 0.1 3.94+0.91 0.36£0.07 0.47+0.11 0.35+0.07 0.52+0.14
0.2 3.85+0.84 0.36+0.06 0.47+0.08 0.3140.11 0.541+0.04
0.3 391+0.71 0.38+0.08 0.44+0.06 0.30+0.04 0.51+0.05
0.5 3.9440.41 0.37+0.08 0.47+0.05 0.32+0.07 0.50+0.07
1.0 4.060.67 0.374+0.06 0.431+0.07 0.341:0.09 0.54+0.11
2.0 4.21+0.74 0.36+0.11 0.48+0.08 0.31+0.05 0.51+0.12
50,000 0.1 3.96+0.58 0.37+0.09 0.48+0.12 0.3610.06 0.53+0.11
0.2 3.91+0.62 0.38:+0.06 0.46+0.11 0.35+0.07 0.54-0.12
0.3 3.88+0.74 0.39+0.05 0.47+0.09 0.36+0.07 0.52+0.11
0.5 3.92+0.85 0.37+0.08 0.44+0.08 0.34+0.08 0.56+0.09
1.0 4.01+091 0.34-£0.09 0.4340.07 0.33+0.09 0.49+0.12
2.0 4.18+0.76 0.32+0.08 0.4740.09 0.31£0.07 0.47+0.13
500,000 0.1 4.21+0.85 0.45+0.07 0.524+0.07 0.42+0.05 0.56+0.07
0.2 4.32+4+0.76 0.47+£0.07 0.57+0.09 0.45+0.06* 0.58+0.11
0.3 4.58+0.76* 0.51+0.09* 0.60+0.11* 0.48+0.08* 0.60+0.12
0.5 4.62+0.96* 0.52+0.11* 0.62+0.12* 0.51+0.11* 0.61+0.11
1.0 4.75+0.95* 0.56+0.13* 0.63+0.13* 0.53+0.11* 0.63+0.14*
2.0 4.87+0.85* 0.59+0.14* 0.65+0.14* 0.62+0.13* 0.65+0.12*

*:significantly different from control group (p<0.05)
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Table 6. Biochemical values in serum of rats fed cholesterol and vitamin D, for 4 weeks

Content in  Vit.D, in feed Cholesterol in feed (%)

serum (1U/100 g) 0.1 0.2 0.3 05 1.0 2.0
Total 500 458+ 84 472+ 94 476+ 79 486+ 84 501+ 68 527+ 72
di‘,’,lfgs,:ﬁ')m 5000 462+ 73 492+ 76 48.6+ 8.2 489+ 82 524+ 7.9 532+ 72
control 50,000 459+ 62 435+ 5.8 442+ 69 438+ 92 548+ 92 614+ 85
46.2::9.1 500,000  69.4+11.2* 71.5+15.2* 79.6+145* 867+162*  952+17.2* 110.3+21.2*
HDL-cholesterol 500 258+ 52  268+6 .2 254+ 59 234+ 48 274+ 59 281+ 6.1
(mg/dl) 5000 268+ 52 270+ 62 252+ 53 248+ 36 2224 52 205+ 64
control 50,000  27.5+ 48  28.6=% 7.1 275+ 5.1 283+ 69 275+ 56 284+ 68
28.3+4.1 500,000 444+ 7.6* 489+ 72* 486+ 6.9* 512+ 65% 528+ 86% 538+ 9.1*
HDL-chol/total 500 563+ 69 568+ 83  S26+ 72 481+ 65 547+ 64  53.3% 66
chol (%) 5000 580+ 63 551+ 68 521+ 63 507+ 59 424+ 68* 385+ 68*
control 50,000  59.9+ 5.7 657+ 73 576+ 7.1 646+ 80 502+ 87 463+ 7.0
613182 500,000 640+ 69 684+ 65 579+ 77  591+11.7 555+ 89 4881158
Triglyceride 500 562+ 65 715+ 72 667+ 68 692+ 82  649% 49 726+ 72
(mg/dl) 5000  782+112 65 + 92 725+ 75 712+ 82 805+ 72 694+ 68
control 50,000  48.8+102* 623% 75  703+107  812+124 6944101 7124111
68.5+5.2 500,000 663+ 7.5 653+ 6.1 607+ 84 593+ 92  546+102 614+ 83
BUN 500 351+ 32 356+ 43 348+ 5.1 362+ 53 367+ 53 355+ 36
(mg/dI) 5000 367+ 53 36.1=% 3.1 347+ 36 352+ 43 353+ 36 361+ 2.8
control 50,000 354+ 18 367+ 3.8 342+ 25 343+ 28 362+ 37 357+ 34
36.4+4.3 500,000 361+ 37 358+ 62 353+ 27 364+ 43 347+ 25 349+ 37
Creatinine 500 0.8+ 021 09+ 024 08+ 031 0.8+ 021 07+ 031 08+ 0.18
(/dD) 5,000 09+ 015 08+ 019  08% 027 07+ 034 09+ 021 0.8+ 031
control 50,000 0.8+ 014 08+ 015 08+ 009 09+ 021 07+ 034 0.8+ 0.09
0.8+0.26 500,000 09+ 012 07+ 018 09+ 024 08+ 017 08+ 009 09+ 0.23
Ca 500 101+ 09 9.8+ 04 89+ 13 94+ 0.9 8.7+ 0.7 8.4+ 1.1
(mg/dl) 5,000 97+ 08 102+ 12 9.8+ 0.8 104+ 08 92+ 1.1 9.6+ 0.9
control 50,000 104+ 1.4 101+ 17 96+ 0.7 9.7+ 09 94+ 0.8 95+ 0.7
9.5+0.6 500,000 11.74 1.5 124+ 15 114+ 09 12.1+ 0.8 118+ 09 121+ 07
Chloride 500 119 +£104 116 + 97 111 + 89 125 +12.1 17 +97 111 + 76
(meq/dl) 5000 110 + 7.6 107 + 7.5 120 +104 118 + 56 121 +114 114 + 68
control 50,000 121 =124 115 + 6.7 121 + 84 116 + 75 120 + 74 119 + 67
114+4.1 500,000 109 + 59 124 +142 118 =75 108 + 78 116 + 92 117 + 7.7
Phosphorus 500 84+ 1.2 82+1.1 80+ 14 7.9+ 0.9 76+ 0.8* 71+ 14*
(mg/dI) 5,000 86+ 1.7 8.9+ 0.9. 9.1+ 07 9.6+ 0.7 9.5+ 0.9 9.8+ 1.3
control 50,000 7.6+ 2.4 79+ 1.7 85+ 14 8.7+ 0.9 9.3+ 0.7 97+ 1.1
9.4+09 500,000 78+ 0.9* 84+ 21 76+ 0.7* 79+ 1.1 73+ 0.8* 7.1+ 0.9+
ALT 500 472+ 7.1 431+ 69  394+112  521+121 498+ 72 462+ 5.4
(UL) 5000 513+ 69 454+ 7.3  386+124 3964135 476+ 62 5131108
control 50,000 434+ 65  374+152 494+ 64 511+ 84  521+134 433+ 69
452468 500,000 472+ 68  523%114 502+ 75 445+ 69 414+ 77 473+ 74
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Table 6. (continued)

Content in  Vit.D, in feed Cholesterol in feed (%)
serum (U/100 g) 0.1 02 03 0.5 1.0 20
AST 500 103.2+16.2 95.4+115 124.3+25.4 119.2+13.1 107.4+10.1 96.2+9.4
(U/L) 5,000 89.2+18.2 111.1+12.4 109.4+11.9 96.2+21.2 92.2+6.9 104.7+10.2
control 50,000 116.3+15.4 103.6+74 99.4-+6.7 103.1+10.8 973+74 105.3+8.7
98.9+12.5 500,000 97.4+9.5 92.3+64 11234151 121.3+23.4 109.4+6.9 96.2+13.4
Glucose 500 164.2+16.7 173.44223 156.3+16.4 149.2+21.5 183.3+21.4 162.1-18.4
(mg/dl) 5,000 156.2+17.5 1664%+159 168.1+15.2 151.4+6.9 192.1+33.2 188.2+21.5
control 50,000 167.3+16.2 152.3%115 149.4+19.5 176.5+11.8 182.5+23.6 179.1+23.7
155.2+ 164 500,000 169.7+10.5 178.3+124 173.4+25.2 183.1+23.1 181.34+243 188.8+21.5

9ot A= vlElR D, 500,000 1U/100 g5Fol 7
ZF ZYU2HE 05%0)4 FdRTolA +EY Mudd A%
o] M3|aldo] pEAEP o, 2.0%3 A AT M3zt
B AL

SENHE RU AlY FB - s0HHF
Z 2 &3 vlEiel D& BTt
Bd o-ga gt

® ZY2=8E Fgt vEM D, 500,000 [U/100 g2
Folof oa) AR A o] Hadon, o] F Q13 AF
Z7kel Aot GA Ao dido] BAEHAT

@ ulEl] D, 500,000 IU/100 gFod Folla] 2v3, Abah
A1 B3 9 k] Fako] izt viEte] fol§ F7t
£ BATHP<0.05).

@ E=uE Fo9 4 HlEH D, 500,000 1U/100 g
& Fog FollM dimF & vlste & Fu2HE,
HD,- 3 281 &, T4, 24, F719 £ dx9 67 &
Bl F2)gt 2tolg RA

@ o260 E Foel g nlE] D, 500,000 [U/100 g
Eo oA dFd, ALFH, AN Mo Fe L
HEL% of&dog gason adAs g 4
H A o] #aprt A A

o] AHANE HHRY 477k Fo] AYoA T
A3t 422 v D, 500,000 1U/100 go] 44 1z
g0z vepgl ey, B Age) Fojz|ghe] 477010
o} vhadel 670 Y 12709l HE meishd A A
3 zte] dAHE HLFAHEUAHE 1.0%, HER]
D, 50,000 1U/100 g)o] MA o] eldd o2 AlEHch

22 Ashol
o
T

4312 4l

Aloe vera2| 4|0|& S WE AlE
SRS FUAY 2792 EU sl dAd Fda
B2 1% 2 v]elwl D, 50,000 IU/100 g&] 2 9] A5t

Table 7. Food efficiency ratio of rats fed cholesterol vi-
tamin D, and aloe vera for 4 weeks

Cholesterol Vitamin D, Aloe vera Feed eficiency
(%) (1U/100 g) (%) ratio
0 0 0 0.32
1.0 50,000 0 0.32
1.0 50,000 0.1 0.32
1.0 50,000 1.0 0.33
1.0 50,000 2.0 0.32
1.0 50,000 5.0 0.32
1.0 50,000 10.0 0.31

aloe vera7} 4% v &2 FH A58 Ax3d 4
¢ the RAsel Bl R PrlxNe BAY B
23 o

HE ¥ MBUFBC| Wl — Zy 2 HE 1%} HlER]
D, 500,000 IU/100 g-& 3H3t Atgol aloe vera 0.1%, 1%,
2%, 5%, 10%% H7tste] Sk A3 45 2t e
vlate] Fod AF ¥ AARAHAFY WE AAHA @4
Ut
AV|Sake] Hsl o, 2H, A%, 973, Ao, tE
;B diE W, A, HA, FAle
of et A FEs EAE A dixTe vty
o3 Fapd sk BAEA At
SHE X BEMRO| ¥i5 — F-F e~ H &, HDL-E2 2
g, TR, e, 57191 94, %32, BUN, creatin-

ine, AST, ALT¢} HDL-Zd| e 8/F E2HE & 53
3 Ad 2ol vdte SY2HE NEZL F 22
&, HDL-Z2H 288, 42, 2, 77190 2 947 &
o5tA wiglstAdh. ey, FUs Aolo] 0.1% aloe vera

& e FATAAME Fo3 HEt tda SstEde,

o ofy al
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Table 8. Relative organ weights of rats fed cholesterol, vitamin D, and aloe vera for 4 weeks

Yong-Wook Lee, Woo-Sup Roh, Jong-Gyu Kim and Pan-Gyi Kim

(g/100 g body weight)

cholesterol vitamin D, Aloe vera organ

(%) (1U/100 g) (%) Liver Heart Kidney Spleen Stomach

0 0 0 3.601+0.31 0.42+0.03 0.4840.05 0.27+£0.04 0.57+£0.04

1.0 50,000 0 3.62+0.28 0.43+0.04 0.49+0.05 0.29+0.02 0.58+0.04

1.0 50,000 0.1 3.58+0.31 0.41+£0.05 0.50+0.06 0.31+0.03 0.62+0.05

1.0 50,000 1.0 3.64+0.54 0.45+0.06 0.51+0.07 0.284+0.05 0.59+0.06

1.0 50,000 2.0 3.61+0.32 0.44+0.05 0.48+0.06 0.27+0.04 0.61+0.05

1.0 50,000 5.0 3.56+0.42 0.394-0.07 0.52+0.08 0.30+0.05 0.59+0.07

1.0 50,000 10.0 3594033 0424005 050006  029+0.04  0.61+0.05
Table 9. Biochemical values in serum of rats fed cholesterol, vitamin D,and aloe vera for 4 weeks

Aloe vera (%)
Control in serum (%)
0 0.1 1.0 2.0 5.0 10.0
control

Total cholesterol (mg/dl) 46.2+74  61.5+73* 594+7.1 52.8+79 453+6.2 47.5+6.7 45.4+6.5
HDL- cholesterol (mg/dl) 26.5+4.7 523+75% 404+62* 314454 26.3+4.7 25.6+38 24.8+52
Ratio HDL-chol/Tchol (%) 57.4+5.6 85.0+7.4* 680+6.7* 595+64 58.1+5.5 53.9+54 54.6+5.9
Triglyceride (mg/dl) 66.21+4.1 78.6+£5.2* 72.5+6.3 68.3+4.2 66.2+3.9 65.8+4.5 67.3+43
Bun (mg/dl) 345442 36.4+6.3 347+£6.1 36.3+5.2 35.3+43 36.7+3.9 33.9+6.2
Creatinine (g/dl) 0.8+0.11 0.8+0.12 0.9+0.15 0.8+0.09 0.8+0.07 0.8+0.11 0.8+0.08
Ca (g/dl) 9.5+0.6 11.6x0.9* 10.5+0.7 10.1+0.6 9.8+0.5 9.1+04 9.6+0.3
Chloride (meq/dl) 1128464 116.1+74 109.6+6.1 114.7£59 108.3+6.7 108.6+7.3 113.4+54
Phosphorus (mg/dl) 92+1.1 74+1.2* 8.3+0.7 8.7+£0.8 93+1.3 8.8+0.9 9.1+0.8
ALT (u/L) 46.2+6.5 423+58 49.7+7.1 41.6+6.7 43.4+6.3 50.4+8.6 45.6+6.1
AST (u/L) 11434162 109.3+124 12851214 985+23.1 1175+136 1052114 1152+124
Glucose (mg/dl) 15234125 165.2+23.4 1573+192 1553+17.6 14344143 1528+152 141.3+11.5

*:statistically different from control group (P<0.05)

aloe vera 1%0|4 #7138 oo =2 ¢824 2
IE Bt FEAH2HEL ET 462+74mg/dIE B
Ko}, FRAHET Fdolnte 433 FAME 615+
73mgdlE FAFORE {3 Ty BYdh Ty,
aloe veraE FMA3G fdaolo] Y73 Ao] oAM=
FARRAo] AARA ko, aloe verae] AH7}oo]
Z713to 2 F ZYLHBYL 7HAsY 2.0%9
veraol| A] 45.4+6.5 mg/dIE veldct
HDL-iiﬂ]"‘Eﬂip— =7 26.514.7 mg/dIE B o},
WA Aol 4 FolME 523475 my
dli SAARZ FoldHA Z71ekgth. Z71= aloe vera®
7iAolell o3 ZhAdte 1.0% Hrhaloloq thxt e
HDL-ZH~HE +315 g}
HDL-Z#~H g7 FZu4uHZ9 ul&2 gz
57.4+£56%5 RATE FUWAHINT Fddojnte MY T

aloe

AT 85.0+74%24 AT FolstA Zrtsidot
o} S7H= aloe veraF 7hA oo 93l 7Har} YERYo] 1.0%
W7} 2olofl A 595+ 64%% EFFEL R B EEYc)

FAXH Ca, 919] gteko] TulAS = Gukaojule A
3 FollA 2+t 78.6+5.2 mg/dl, 11.6 +09g/dl, 74+1.
2mg/dlo 2 iRl Hla) EAH R §oj8 w¥gE

ole}gl Mgk aloe veradrloll gjslo] z=F £2

22 3)E ). Creatinine, chloride, ALT, AST, glucose
o] frelgh Wal= QA= A gkt

ZE| - Yo S HE— Z~HE 2T Aloe vera
0.1%%7} Foi7 P BakFalolA A5 2o] Qs
Ao}, Aloe vera 1%0]4 A7) R e Aatede
EE 08 T M]3 ate] ghate x| ek}

Aloe vera Sk A& AIY AN — ZU2HE 1%9) 4|
E}7l D, 50,000 IU/100 go] A}E] aloe vera 0.1%, 1%,
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2%, 5%, 10%% 4715t 453t Yoo Fojg F dH &
ANZ2AE BN Aae ohea 2o

® AF, A8 A3 € PFe) Wk vehR) o
Skct

@ ¥¥9 NEHEZ 2Ze2dHE, HDL-EU2HE
SA, 2, £V € 47 EHAHE 5}14_34
aloe vera 0.1% H7} 7oA iz 3 vl sk #-2)3 ¥z}
E 1A

@ Z2HE U=T 5 aloe vera 0.1% H7t Folo &
o] P Mol A3l Fho] A=t

olAbe] Atz e A 2T AR syt A=
Wa] - zzeyog da-sule] M3 zte] JAls= F
7 aloe verad7}eo] 1% 002 o|E HEgako g HAF)
T 5%9) 10% Aloe vera #7128 z}zt 282, 1&g A
skt

In-life study
oro] T EE FAlE Y} aloe verad] Ao|F FE A
A A3 Azl YAsI FyAEHESE 1.0%.Aloe vera 1, 5,
10%, H]E}R! D, 50,000 1U/100 & 670 12709 Hot
Fojgtn zbzh RAste dew) Ar| xRS S48 A0

&1 gk
AR M3EF U HE B - AT e 2o v
gtz FofFoll A 67N Y7 frolg wigst B o
gto}, Tu7AslE fak Aold aloe vera 10% 4713 Al
g —r°4 oA B 100d K8 493 22 AFF7}
% B ol2gt dAtel Fof 130UNA] ALHAL. T
ﬂi 2Fol e Fol 1402 HEf 200¢7H2] ThAl
240‘%‘ 2609 2E 31047 A F F7E FrodaA wke
o, SAsE fkalolol Aloe vera 1% A7} AR Foff
A= Fof 2802 HE] 3104744 aloe vera 5% A7) AMR
Eo e Ea 3000 RE] 3102714, aloe vera 10% A7}
AeRATFE Fo 1409 RE 190U71A] 2209 HE
2309747 2600 RE| 280Y71A], 18] 3 310eA] ti®

ol vlgte] F-o5HAl W& A F T7HE R ATHP<0.05).

At AF e wske 8o 1304714 FHAHE o
Zgto] AbR A3 ko] sk AEE Hygoy, FYE
2ol aloe vera 1%, 5%, 10%% H 7135+ Ao|& T
2 “H" A8 A o A vdehdR sttt 4
2 gz2e 5o 1509 FE O 180Y7pA 28l 2709,
300°‘°ﬂ Z435 Alg AFH%o| FofshAl Zasdrt. %
AgE Fiaelol aloe vera 1% 7F Ajo] Forola:
Fal 2509, 2709, 300~310Ue) FAE AtE A F el
aloe vera 5%Fo] Foll M Fof 30040 AT Abm A

Table 10 Feed efficiency ratio of rats fed Aloe vera with
cholesterol and vitamin D, for 6 and 12 months

Feed efficiency ratio

Group
6 months 12 months
I 0.105 0.052
m” 0.108 0.038
m? 0.114 0.039
v 0.100 0.040
v 0.082 0.041

1): Cholesterol diet group (cholesterol 1.0%, vitamin D,
50,000 1U/100 g)

2): Cholesterol diet + Aloe vera, 1% diet

3): Cholesterol diet + Aloe vera, 5% diet

4). Cholesterol diet + Aloe vera, 10% diet

#o) -rr—431-7ﬂ _’,:3]-9&\:} e}, aloe vera 10%H 7} %
o ol M= Fof gt Habrh ebR] st

Al2 §§—I A — AR &S 42 A9 2 3 2
o} 647 FAFA e tETo] 01059 AR EES
Boonf, ZY2HE Aolgkg Folg FA = 0.108,
aloe vera 1% 7}, 5% A7}, 10% A7 T 2oA 2tz
0.114, 0.100, 0.082¢8) Al8 & &2 vefdlo] =T 3 #9
3k 2jo] 2 Molx| sttt 1)U T BAZME 2T
o] AbRE 0] 0.0529] o0, SH2EHE Aoluts Fol
TolME 0.0389) AlRAEE Bt ZALHE Aol
aloe vera 1%, 5%, 10%Z 471g TAAE Zzt 0.039,
0.040, 0.0412] AR &88 JehA ZH2HE oS
Fol3k 2o AEEeRY & ARE v, §A4%
Hel folde JAHR ggtr). Okawa 5,9 3 5, o]
o B aoA B ZHAHEF velY D2 B¥F
o)k Axt dazEl o AAgdAF #Ar vk
tdu Buslgen Doi 52 BHuoAE S-D 43 &
= vle}sl D,Z 327t WWkgB.W 3%E 73 AlEE
4550} Fol 3L W AFRAFH Fo] =T 172718 H
9otm B3kt Kunimoto 728 kel vlElwl D,7}
AENEE st AlEAF ArE Yehdoin dde

=)
AR

V| E2o| HE — 5073 8lE F220)9} aloe veraH 7t
2o)|& o7h g3} 127047 Folg & Fxisted AirlE
28 A3 A= E 11, 129 2k 67097 Fo3 A1)
oM, FUAE faolo] od) HF dEE 259
At A7) ko] 523 A] 7HA MY oY, aloe vera 712
o] FoAd Feflrl= A dER 259 diFFe] gz
& FF0 2 HELAG. FUAsE fgdlold aloe vera

i
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Table 11. Relative organ weights of rats fed aloe vera with cholesterol and vitamin D, for 6 months

(g/100 g body weight)

Group
I g g I\ VY
Brain 0.44+0.05 0.431+0.06 0.40+0.02 4.4+0.07 4.7+0.09
Liver 2.65+0.19 2.62+0.15 3.06+0.23* 3.05+0.21* 3.04+0.17*
Kidneys 0.67+0.07 0.68+0.07 0.671+0.06 0.70+0.07 0.78+0.08
Stomach 0.38+0.04 0.33+0.05 0.32+0.02* 0.35+0.03 0.37+0.06
Duodenum 0.12+0.04 0.07+0.01 0.09+0.04 0.07+0.02* 0.08+0.02
Femur 0.324+0.12 0.28+0.09 0.36+0.12 0.25+011 0.24+0.09
Spleen 0.15+0.02 0.13+0.03 0.15:+0.02 0.18+0.04* 0.16+0.02
Aorta 0.05+0.02 0.04+0.02 0.04+-0.02 0.03+£0.02 0.041+0.02
Heart 0.27+0.03 0.23+0.02* 0.261+0.03 0.29+0.03 0.34+0.03*
Lung 0.52+0.10 0.49+0.11 0.501+0.10 0.51+0.11 0.60+0.16
Adrenal glands 0.02+0.03 0.01+0.01 0.01+0.01 0.024+0.03 0.02+0.01
Muscles 0.57+0.12 0.42+0.15* 0.56+0.21 0.58-+0.31 1.02+1.94*
*: statistically different from control group (P<0.05)
1): Cholesterol diet group (cholesterol 1.0%, vitamin D, 50,000 [U/100 g)
2): Cholesterol diet + Aloe vera, 1% diet
3): Cholesterol diet + Aloe vera, 5% dite
4): Cholesterol diet + Aloe vera, 10% diet
Table 12. Relative organ weights of rats fed aloe vera with cholesterol and vitamin D, for 12 months
Organs
I i’ ur’ v s
Brain 0.36+0.05 0.42+0.06 0.38+0.05 0.35+0.10 0.32+0.04
Liver 2.25+0.62 2.88+0.68 2.68+0.78 2.75+0.46 2.82+0.44
Kidneys 0.6410.09 0.76+0.12 0.74+0.10 0.75+0.10* 0.72+0.11*
Stomach 0.34+0.03 0.40+0.08 0.411+0.04* 0.4140.04* 0.41+0.09
Duodenum 0.10+0.01 0.09+0.02 0.09+0.02 0.11+0.03 0.11+0.02
Femur 0.32+0.27 0.37+£0.31 0.33+0.25 0.29+0.30 0.34+0.17
Spleen 0.13+0.04 0.16+0.05 0.15+0.02 0.14+0.02 0.13+0.02
Aorta 0.03+0.01 0.024-0.01 0.03+0.01 0.05+0.03 0.04+0.02
Heart 0.26+0.03 0.27+0.04 0.22+0.08 0.21+0.09 0.27+0.08
Lung 0.52+0.10 0.611+0.27 0.59+0.24 0.74+0.81 0.57+0.10
Adrenal glands 0.01+0.01 0.01+0.01 0.01+0.01 0.02+0.01 0.02+0.01
Muscles 0.57+0.21 0.60+0.23 0.50+0.26 0.54+0.21 0.61+0.20
*:statistically different from control group (P<0.05)
1): Cholesterol diet group (cholesterol 1.0%, vitamin D, 50,000 1U/100 g)
2): Cholesterol diet + Aloe vera, 1% dite
3): Cholesterol diet + Aloe vera, 5% dite
4): Cholesterol diet + Aloe vera, 10% dite
g WA W, el Bl felshl B0, Mol A tEP 285l 4ok Zrkskict
1%3d7} Holge] 3ol frofstA #a3dta, 5% 27} 4 12708 <t R8T {F2delg FA% 29 A F

ol & ol FH Ha, wiAF T S} 10% M7t #FE Frojd st

ol
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frtaolo) aloe veraZ W7}5F A% aloe vera 1%} 5%
7t A fe] Fao] Fo3A Fkete] e 2
o (aloe vera 1% A7kt $°% FFo] K3iA Bi) &
STt 5%} 10% HrHEe el S| R T H]
& EAHeg fosA F713c} Kunimoto 572 &
= Zd~H &2 vlgel D2 ST d9S o
Aol i Fake] Frlalrin Bustgoen oln 73
e AEF, Aol= ZEeEd) o3 dagrin 4y
a4}, o] TP T 2HE 40 mgke, HEF D, 309
1U/100 g& 423 H=of Rojste] 8UF 143} $4, 1|
ol AgdiF o] tztel vl falsAl Sl S-S
B 13l9ch

SNE X|BEMEO| WAl — FUAS Falole} aloe
veraZ A7hgt Alolg 67 €3 127097 Fold F 13

o A=o] FHF ARGES] HEE B 13, 149 2z
BT TR E fd2lolnhe oY Ed S 2
% 2ZY2HE, HDL-Z23| 26 &7 269 4],
SRR 2tz 95.4+13.4 me/dl, 44.4411.0%, 66.
5+12. 7 mg/d12 7ol vis BAHo R Feolg W
7F etk 93 ool aloe verag H7FEAE o
5% H7HA ol ¥e FF#~u &, HDL- aaa] S ERE X
Y2HE9) b, TAA o] gj* zog IR 4
HE HYY 12749 5 %@W} é# FUAE Fi
o] vk& Fold A= FZu A Eo| 78.618.4 mg/
dl, 343 xdbo} 82.5+26.4 mg/dlZ thEFol vl F2l3)
A F7he Wsls r YT 2o)ol aloe veraZ ¥}
3PS o, 2 2HEL aloe vera 5% H7h, AW
2 1% #7lol o8] ZET FFo g IJBHUSS UERY

Table 13. Contents of lipid and inorganics in serum of rat fed aloe vera with cholesterol and vitamin D, for 6 months

Group
I nr* I\ A
Total cholesterol (mg/dl) 55.7110.4 95.4+13.4 81.6+9.6 63.7+9.2 61.3+8.6
HDL-cholesterol (mg/dl) 346184 424+7.7 432469 385+74 36.7+8.6
HDL-chol/Tot.chol (%) 62.11£9.6 4441110 529481 60.4+89 59.9+8.7
Triglyceride (mg/dl) 42.7+74 66.5+£12.7 57.2+105 52.6+£9.5 48.6+7.6
Calcium (mg/1) 9.6+1.6 11.7+14 10.6+0.9 10.1x£0.9 9.8+0.7
Inorganic phosphorus (mg/dl) 8.5+0.9 7.8+09 7.5£0.7 7.2+0.8 7.1£0.7
Chloride (mg/dl) 109.6+16.1 92.4+10.7 96.5+11.5 101.6+12.4 102.6+11.7

1): Cholesterol diet group (cholesterol 1.0%, vitamin D, 50,000 1U/100 g)

2): Cholesterol diet + Aloe vera, 1% dite
3): Cholesterol diet + Aloe vera, 5% dite
4): Cholesterol diet + Aloe vera, 10% dite

Table 14. Contents of lipid and inorganics in serum of rat fed aloe vera with cholesterol and vitamin D, for 12 months

Group

1 ur’ v A
Total cholesterol (mg/dl) 51.3+9.7 78.6+84 71.7£9.6 674179 62.6+8.3
HDL-cholesterol (mg/dl) 36.4+75 459+103 4731114 516189 54.5+10.7
HDL-chol/Tot.chol (%) 70.9 60.0 76.6 87.1
Triglyceride (mg/dl) 473+124 82.5+264 76.4+19.7 69.5+20.4 67.9+17.6
Calcium (mg/l) c6+t14 84116 78+13 8.6+1.7 7513
Inorganic phosphorus (mg/dl) 74+1.2 7.1+15 79+1.4 8.1x1.2 7.6+13
Chloride (mg/dl) 117.3+13.1 115.61£14.7 116.5+16.8 121.6+12.7

1): Cholesterol diet group (cholesterol 1.0%, vitamin D, 50,000 1U/100 g)

2). Cholesterol diet + Aloe vera, 1% diet
3): Cholesterol diet + Aloe vera, 5% diet
4): Cholesterol diet + Aloe vera, 10% diet
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T glt}. Doi $2& Hlel D,& 329 [U/kg BWE 42
7 BFAEHA FY2HE 3%F 4FL FA3Ke o ¥

% %iﬂl*ﬂl%«l Fol¥ 78 Bndidch Isegawa

¥™& SHR/Ncrj vh-20lA] vlEtgl D, 4gHUmM) /A&
5%’2} FA3HA ZAHE 1%, 3%E 1277 BYFdo
S o FoNA Gtule] o} FAldG e, &
dl2eEe] o8t Frietdn, 2% HDL-Fa 4w
29 F7He Ho3A ¥utn R as Aot Stange 5
< E7E ol &% HAHANA Hold ZuLHE T
3] 2 2~HE T4 &= A 42 3-hydraxy, 3-
methylglutary' CoA reductase & &4<& oAb, ole) st
Aol AW ZeH2HE BUY KR 9L 3he Ao
2 A9 st

o™ F3 Heo FH2HEH vElY! DS 84 F
&GS W F FAAY Fol FostA TS S
B3 Ech 3§V F2H S5 e D, FoiA) &
A Zgo 712 Busle] Doi $%, Isegawa 579 B.11
o widise 28 2k

Ha] - TXEH B 6719 FATANMNE AL i
o] FWAZ}E Hitdoldl aloe veral, 5, 10 %E H7}
3E, 4, STE wEs] BRE of HexAgHes &
% ek M2 4A7E S+ AT (Fg 1). 18,
cholesterol £ ¢ oA W 7ste] 27 HulS &
A 5 AU FUHoZ Yo dHe ”4%0}9&"“1
el HsiA g ozt Zhahsigich HelxA g
A AALS o3 2o

AN AEE 3 vhHd Habo] yeky Fubel
W3l #asdek(Fig. 2). &, PN FHA EElo] 2 A&

rs"-'HJ

o
_])J

Fig. 1. Normal aorta of control male rat. (one arrowhead-
endothelium of aorta, two arrowheads-tunica in-
tima, three arrowheads-tunica media, four ar-
rowheads-tunica adventitia)

FRAE Ao Hole dfo gyPE) AFHEE
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Fig. 2. Foam cells contained lipid in macrophage formed
fatty streak in subendothelium (closed arrow),
and the fatty streak formed in smooth muscle cell
contained lipids (open arrowheads) in male rats
fed 1.0 % cholesterol and 50,000 1U/100 g feed for
6 months. (< 400)
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Fig. 3. Necrotic mass (closed arrowheads) protruded
from muscular layer of aorta. Compare the nor-
mal muscular layer (open arrowheads) of aorta of
rat fed 1.0% cholesterol and 50,000 TU/100 g feed
for 12 months. (x 100)

Fig. 4. Necrotic muscular cells formed lacuna. (open ar-
rowheads) Aortic necrosis (two open arrowheads)
and calcification of aorta on rat fed 1.0% cho-
lesterol and 50,000 1U/100 g of vitamin D, for 12
months. (x 400)
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Fig. 5. Severe hyaline degeneration (closed arrowheads)
were seen in coronary artery of rat fed 1.0% cho-
lesterol and 50,000 IU/100 g of vitamin D, for 12
months. (X 400)

Fig. 6. Numerous macrophage-derived foam cells ori-
ginated from blood in the layer of rat's aorta fed
1% cholesterol, 50,000 1U/100 g of vitamin D, and
1% aloe vera for 12 months. ( X 400)
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Fig. 7. Small number of foam cells less than 1% aloe
vera treated group or similar to the normal artery
of rat. Treated with 1.0% cholesterol, 50,000 1U/
100 g of vitamin D, and 5% aloe vera for 12
months. (< 400)

Fig. 8. Most cases normal aorta or few foam cells in the
layers of rat's aorta treated 1% cholesterol, 50,000
IU/100 g of vitamin D, and 10% aloe vera for 12
months. (x 400)
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