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Table 1. Composition of Hyperlipidemic Fodder

Casein, High Protein 260.0g
DL-Methionine 39¢g
Sucrose 161.7g
Corn Starch 160.0g
Beef Tallow 300.0g
Cellulose 50.0g
Mineral Mix, AIN-76 45.5¢
Calcium Carbonate 39¢
Vitamin Mix, Teklad 13.0g
Choline Dihydrogen citrate 2.0g
Total 1000.0g
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Table 2. Effect of Polygoni Multifiori Radix on Cerebral Infarct Area Induced by Middle Cerebral Artery Occlusion in Normal and

Hyperlipidemic Rats

Infarct Area (mm®)

Group Distance from Interaural Line (mm*)
12 10 8 6 4 2
Control-I 27+08 147+14 204+1.8 215422 134+1.6 3.8+0.8
Sample-I 32+06 142+18 19.6£20 184+16 11.34+06 2.5+0.7
Control-IT 33+1.1 162+1.7 25.8+2.1% 27.74+2.0% 152+13 52+12
Sample-TI 23408 154116 218+19 228+1.8" 165+12 41407

Data presented mean =+ standard error (n=6).
Control-I; group of middle cerebral artery occlusion in normal rats

Sample-I; group administered water extract of Polygoni Multiflori Radix on middle cerebral artery occlusion in normal rats
Control-II; group of middle cerebrat artery occlusion in hypertipidemic rats

Sample-IT; group administered water extract of Polygoni Multiflori Radix on middle cerebral artery occlusion in hyperlipidemic rats
*; statistical significancy compared between Control T and I group (*; p<0.05)

¥, statistical significancy compared between Sample and Control group (*; p<0.05)

Table 3. Effect of Polygoni Multiflori Radix on Cerebral Infarct Volume Induced by Middle Cerebral Artery Occlusion in Normal

and Hyperlipidemic Rats

Group Infarct Volume (mm*) Increase & Decrease %
Control-I 153.0£10.7 -
Sample-I 1384+114 -9.5
Control-II - 186.8+14.3* 221
Sample-IT 1658+12.8 -11.2

Data presented mean - standard error (n=6).
Control-I; group of middle cerebral artery occlusion in normal rats

Sample-I; group administered water extract of Polygoni Multiflori Radix on middle cerebral artery occlusion in normal rats
Control-II; group of middle cerebral artery occlusion in hyperlipidemic rats

Sample-IT; group administered water extract of Polygoni Multiflori Radix on middle cerebral artery occlusion in hyperlipidemic rats
*; statistical significancy compared between Control I and II group (*; p<0.05)

*; statistical significancy compared between Sample and Control group

Increase % was calculated between Control I and Control 11, decrease % was calculated between Sample and Control groups.
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Fig. 1. TTC stained brain sections of middle cerebral artery occlusion in normal and hyperlipidemic rats. Red colored area are
intact, white colored area are infarct area. (section 1; control-l, section 2; sample-l, section 3; control-ll, section 4; sample-li,
interaural line 8 nm or 6 mm sections)

Table 4. Effect of Polygoni Multiflori Radix on Pyramidal Cell Number and Layer Thickness of CA1 Hippocampus in Global
Ischemia of Normal and Hyperlipidemic Rats

Group Cell Number Increase & Layer Thickness Increase &
(EA) Decrease % of CAl Decrease %
Control-1 198.5+18.2 - 184426 -
Sample-T 259.3+258" 30.6 358447t 94.6
Control-II 1464+ 17.6* 262 156429 -15.2
Sample-TI 202.7+24.8¢ 385 247+3.1* 583

Data presented mean+standard error (n=6).
Control-I; group of global ischemia induced by bilateral common carotid artery occlusion and hypotension in normal rats

Sample-I; group administered water extract of Polygoni Multiflori Radix on global ischemia induced by bilateral common carotid artery
occlusion and hypotension in normal rats

Control-IT; group of global ischemia induced by bilateral common carotid artery occlusion and hypotension in hyperlipidemic rats

Sample-II; group administered water extract of Polygoni Multiflori Radix on global ischemia induced by bilateral common carotid artery
occlusion and hypotension in hyperlipidemic rats

*; statistical significancy compared between Control I and II group (*; p<0.05)
¥ statistical significancy compared between Sample and Control group (*; P<0.05, t1; p<0.01)
Increase % was calculated between Control I and Control I, decrease % was calculated between Sample and Control groups.
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Fig. 2. Cresyl violet stained hippocampus sections of global ischemia in normal and hyperlipidemic rats. Pyramidal cell
numbers and layer thickness were measured in CA1 of hippocampus. (section 1 and 2; control-i, section 3 and 4; sample-I,
section 5 and 6; control-l, section 7 and 8; sample-Il)

Table 5. Effect of Polygoni Muitiflori Radix on Bax and Bcl-2 Expressions of CA1 Hippocampus in Global Ischemia of Normal

and Hyperlipidemic Rats
Group Bax Increase & Bcl-2 Increase &
(% of standard) Decrease % (% of standard) Decrease %
Control-I 124.7+18.3 - 102413 -
Sample-1 72.5+152¢ -41.9 36875 260.8
Control-IT 262.4+36.2%* 110.4 12.8+29 255
Sample-IT 115.8+17.7t* -55.9 204+3.6 59.4

Data presented mean = standard error (n=6).
Control-T; group of global ischemia induced by bilateral common carotid artery occlusion and hypotension in normal rats

Sample-I; group administered water extract of Polygoni Multiflori Radix on global ischemia induced by bilateral common carotid artery
occlusion and hypotension in normal rats

Control-II; group of global ischemia induced by bilateral common carotid artery occlusion and hypotension in hyperlipidemic rats

Sample-II; group administered water extract of Polygoni Multiflori Radix on global ischemia induced by bilateral common carotid artery
occlusion and hypotension in hyperlipidemic rats

*; statistical significancy compared between Control I and II group (*¥*; p<0.01)
!, statistical significancy compared between Sample and Control group (*; p<0.05, *1; p<0.01)
Increase % was calculated between Control I and Control I, decrease % was calculated between Sample and Control groups.
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Fig. 3. Immunohistochemical Bax and Bcl-2 stained hippocampus CA1 sections of global ischemia in normal and
hyperlipidemic rats. Sections 1-4 show Bax expressions and sections 5-8 show Bcl-2 expressions in CA1 hippocampus.
(section 1 and 5; control-l, section 2 and 6; sample-l, section 3 and 7; controHl, section 4 and 8; sample-ll)

Table 6. Effect of Polygoni Multiflori Radix on Serum Total-Cholesterol Levels in Ischemic Brain Damage of Normal and
Hyperlipidemic Rats

mg/dl
Group 3rd Day 5th Day
Control-1 613+54 632148
Sample-I 60.8+4.4 ) 575+5.1
Control-II 08.248.3%* 1123 +-8.6%**
Sample-IT 823+6.6 83.1+52%

Data presented meanzstandard error (3rd day; n=8, 5th day; n=12).

Control-I; group of ischemic brain damage in normal rats

Sample-1; group administered water extract of Polygoni Multiflori Radix on ischemic brain damage in normal rats
Control-II; group of ischemic brain damage in hyperlipidemic rats

Sample-II; group administered water extract of Polygoni Multiflori Radix on ischemic brain damage in hyperlipidemic rats
*; statistical significancy compared between Control I and I group (**; p<0.01, ***; p<0.001)

!, statistical significancy compared between Sample and Control group (**; p<0.01)

l

AN AHHE S L3 Heut ABAZTE NG dRF-0 ¥ vl CA1G oA Bel2 &3 128
apoptosis7} -8 & VebdATh F4 XA AH +29%2 217 2210 Afelol] @A & W}
Aqx AHsEE FLS F MEEE FIT AY = itk B3 EAAA A HHEE f
Z-19] A& v} CA1Yg g o)A Bax TH L 72.5+ 3 FEEE FAS 419 H3nle] CA1Y
152%2 219 B8t 41.9%((p<0.05)2] 218 ol A] Bel-2 a2 36.8+7.5%= o271 B3}
ZaE Yl e Iﬂ FAEZ AHAA HEE o 260.8%(p<0.01)e] FoF F7HE UYERf LT,
FE S MY EE B3t A1 H3nCAl A EE AH A HE S 23 T My ees
o & of| A Bax Ezﬁf 115.84+17.7%2 t)z=2-1I9 2ojat A" P19 ¥ vle] CALSY <A Bel-2 &
Hl5ke] 55.9%(p<0.01)9] §o3 A4S Gehidnt  @-2204+3.6%% Ul 2710 8] dte] 594% Z7}5]
(Table 5, Fig. 3). Ao} BAtA 594 L 91 tH(Table 5, Fig. 3).

B4 EHAA oA HaE s g oz
-19] Ml CA1YG Ao A Bel-2 ¥ & 10.2+ 3. 8 total-cholesterolof| O] %= #&
13%% o, AT Z FeodA H8 & L B4 @A A oA FAHAEN Y AdHE
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Table 7. Effect of Polygoni Multiflori Radix on Serum HDL-Cholesterol Levels in Ischemic Brain Damage of Normal and
Hyperlipidemic Rats

mg/dl
Group 3rd Day 5th Day
Control-I 31.5+15 27.8+18
Sample-I 308+14 30.1£15
Control-II 23.141.3%** 20.7£1.6%*
Sample-TL 244+16 21.6+13

Data presented meanzstandard error (3rd day; n=8, 5th day; n=12).

Control-I; group of ischemic brain damage in normal rats

Sample-I; group administered water extract of Polygoni Multiflori Radix on ischemic brain damage in normal rats
Control-II; group of ischemic brain damage in hyperlipidemic rats

Sample-II; group administered water extract of Polygoni Multiflori Radix on ischemic brain damage in hyperlipidemic rats
*; statistical significancy compared between Control T and T group (**; p<0.01, ***; p<0.001)

*; statistical significancy compared between Sample and Control group

2 FEd 2719 A total-cholesterol 42%] & 3 2 2og AY 119 €A total-cholesterol -3 = 3
Aol 61.3:54mg/dl, SR 63.2+4.8mg/dl L A A ol 82.3+6.6mg/dl, A o] 83.1£5.2mg/dl = TH
W, A EZF FefoA T4 HAN 2 AHHE S Z7-119) H) 8t 5UA o p<0.019] FJ3 HaE
23 =219 B A total-cholesterol 3| = 32 UERY 9 tH(Table 6).

Aol 98.2+83mg/dl, SEA o 112.3+8.6mg/dl = T}

Z719 B3l p<0.01 2 p<0.0012] §2)3) =712 4. 3% HDL-cholesterolo]| ojX|= ¥&FA L 34
GEATH B EAHAR dEelM T4 AN 8XNE FHAN 4 HAN 2 A8 &
2 AP L e TMHEE B AdRT 2e 27219 84 HDL-cholesterol 4| & 3L A
2] "3 total-cholesterol 2] = 3 A o] 60.8 +4.4mg/ o 31.5+1.5mg/dl, 54 A ol] 27.8+1.8mg/dl ]} o™,
dl, 5979l 575+5.1mg/dl 2 h2-I0) vEte] 22 nAEZ AEoA w4 HAN 9 AHHE S f
AFH o fold Wale T aAEF A w5} o) 2 2-11¢] €A HDL-cholesterol 2] & 34 Al
Al F4 =AM 2 A E S it T MEs o 23.1+13me/dl, 5L A ol 207 £ 1.6mg/dl B ) -

Table 8. Effect of Polygoni Muitifiori Radix on Serum LDL-Cholesterol Levels in Ischemic Brain Damage of Normal and

Hypertlipidemic Rats
mg/dl
Group 3rd Day 5th Day
Control-I 251418 263+2.1
Sample-I 248+22 2717+2.6
Control-II 51.743 3%k 5214414
Sample-TI 46.3+3.1 43.0+291

Data presented mean +standard error (3rd day; n=8, 5th day; n=12).

Control-I; group of ischemic brain damage in normal rats

Sample-I; group administered water extract of Polygoni Multiflori Radix on ischemic brain damage in normal rats
Control-II; group of ischemic brain damage in hyperlipidemic rats

Sample-II; group administered water extract of Polygoni Multiflori Radix on ischemic brain damage in hyperlipidemic rats
*; statistical significancy compared between Control I and IT group (*¥**; p<0.001)

¥; statistical significancy compared between Sample and Control group (*; p<0.05)
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Table 9. Effect of Polygoni Muiltiflori Radix on Serum Triglyceride Levels in Ischemic Brain Damage of Normal and

Hyperlipidemic Rats

ng/d!
Group 3rd Day 5th Day
Control-I 112.3+8.9 127.5+9.1
Sample-T 108.5+10.2 107.3£96
Control-II 357.8£32. 1% 362.1 1 38.4%**
Sample-IT 283.4+23.8¢ 274.5+2541

Data presented mean + standard error (3rd day; n=8, Sth day; n=12).

Control-I; group of ischemic brain damage in normal rats

Sample-I; group administered water extract of Polygoni Multiflori Radix on ischemic brain damage in normal rats

Control-II; group of ischemic brain damage in hyperlipidemic rats

Sample-II; group administered water extract of Polygoni Multiflori Radix on ischemic brain damage in hyperlipidemic rats
*; statistical significancy compared between Control I and II group (***; p<0.001)
*; statistical significancy compared between Sample and Control group (*; p<0.05)

I9]] | 3ke] p<0.001 & p<0.012] F2]3F 24
Wdth B4 @324 ”‘WMW EEa b R U |
Hed S 83 F MigRE Tt 248219 ¥
2] HDL-cholesterol 5] & 3°WH ol] 30.8+1.4mg/dl, 5
AR o 30.1%£1.5mg/dl 2 ThZ 710 H| 5t Fo] g
Aste ot 2R EF ”ﬂMW & AN Y
ASEE e FMERE g A -1
¥ A HDL-cholesterol 3] &= 3%_‘751]] ol 24.4+1.6mg/
di, 547 21.6+13mg/dl 2 A ) ZF-1e] v)
sto] -9 ¢k ¥ 5h= ¢l % th(Table 7).

42 e

A LDL-cholesterold]| 0| x| &k

AR A Aol A FA HAA D HAys Y
F3) o) 22712 €& LDL-cholesterol 53} 3= 3
5.1+ 1.8mg/dl, 54 & 263+2.1mg/dl ©]
TAGE AN T4 A D A
< Gutkgl EH +-112] 8 A LDL-cholesterol 43
= 3L A9 51.74+33mg/dl, 59 A o] 52.1+4.1mg/dl
=2 EHEV__L-IOH Hste] BT p<0.0019] f-2] 3t S71E
YeER Ut B3 A A el T4 =734
2 AHHEE FLS T MEESE TS HdE2]
9} g LDL-cholesterol 32| &= 32U A of| 24.8+2.2mg/
dl, SR ol 27.7+2.6mg/dl & ) 210l ¥)Bte] &
ofgt Wzt glivh X dF ”ﬂk’ﬂ’\i T ¥ 73
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19 3 LDL-cholesterol X+ 3L & ol 46.3+
3.1mg/dl, 527 ] 43.0+2.9me/dl 2 ) Z -1 v}
ato} 3 Aol = FAH Ao fFod2 190, 5Y
A ol = p<0.059] f-2] g 24 & HER A THTable 8).

é“’“ triglycerideol| O|%| = &'&
7 EAAA Aol A T4 AN 2L A E
% g 2219} I3 wiglyceride 3] = 39 A
ol 112.3+8.9ng/dl, SLAY o] 127.5+9.1mg/dl 3 2.1,
AAEF G Ta {7 2 AP S F
g 212 A triglyceride 42| &= 3Y A o]
357.8+32.Img/dl, SU A 362.1--38 4ng/dl & T) %
T-1of] B]Bko] B p<0.0019] frol g $7HE vEhd
Ak S EHAAE oA T2 HBN L A
P FIe F RS TG AET10 8H
triglyceride <=3 = 34 & ol 108.5+10.2mg/dl, 5L
o] 107.3£9.6mg/dl = th 2719 B] 3l
AL AR ey el gte gl
.T’_X]%ﬂﬁ e ol A %iﬂﬁ"-"] 2 AHSHE S F
o T MEEE g A a-ne ¥
triglyceride )& 3%&11 o] 283.4+23.8mg/dl, 5L
o] 274.5+25.4mg/dl 2 o) Z1-Io)] H] 3l 3D R 9} 5
dA EF p<0.059] fo g HaE et i
(Table 9).
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