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Experimental and Clinical Study on Hyperlipidemia of Tongbiyeum

Hyun Kyung Jo*, Yong Sung Oh, Yong Jin Kim, Young Sun Oh', In Chan Seol

Department of Circulatory Internal Medicine, College of Oriental Medicine, Daejeon University,
1. Hye-Hwa Hospital of Daejeon University

This study was carried out to investigate the clinical effects of Tongbiyeum(TBY) on hyperlipidemia. The
hyperlipidemia of rats was induced by feeding high cholesterol diet for 4 weeks. We checked serum lipids and body
weight weekly for 4 weeks. After the termination of treatment, we measured liver weight and observed histopathological
change. We compared result of TBY group with control group. Thereafter, we made a study of 37 hyperlipidemic
patients who visited us, the oriental medical center Daejeon and cheongju of Daejeon University, from November, 2001
to April, 2002. After administering TBY for 1 month, we followed up their total cholesterol, triglyceride and
HDL-Cholesterol levels. The results were as follows ; TBY treatment inhibited the liver weight gain induced by high
cholesterol diet as compared with control group. TBY treatment inhibited lipid droplet accumulation and apoptotic
change in liver as compared with control group. TBY treatment significantly inhibited the increasing of serum
triglyceride and total cholesterol tevels induced by high cholesterol diet as compared with control group but not affect
HDL-cholesterol level. After administering TBY , the serum total cholesterol, triglyceride and LDL-cholesterol levels of
hyperlipidemic patients were decreased significantly. After administering TBY, the serum HDL-Cholesterol level of
hyperlipidemic patients had no significant changes. According to above mentioned results, we can infer that TBY has
hypolipidemic effect to be applicable to artheriosclerosis.
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2 AJ8lol AF23} EEK(TONGBIYEUM; BEK)S A
& R&shbEdold TUERIL, 18 e 8H2 e
I} Zri(Table 1).

Table 1. The Compositions of Tongbiyeum

BEYZ £ B £ A &
RE Rehmanniae Radix Preparat 12
BE% Pagoniae Raoix Alba 8

A Cinnamomi Ramulus 8
i Eucommiae Cortex 4
4+ Achyranthis Bidentalae Radix 4
R Angelicae Gigantis Radix 4

19 F Lyen Fructus 4
BR%E Poria 4
B Asari herba Cum Racice 4
[=h3 Angelicae Dahuricae Radix 4
b7 Aconitr laleralis Preparala Radix 4
HE Glycyrrhizae Radix 4
“olal amount 64

2 48 52 ¥ W
AHEZE 55FF Sprague-Dawley(013} SD)A 74 FHE

AFAIE (Y AlE, o9t E€ S50 S50 2T°E’7J
A8 BE(RT 22:2C, &E 55:5%, light/dark 12h)o)] B
A7) & AMBSIGTE 2401219 SDA FE 41§28 LU,
IXEEE 45719 NEYAHE 40](1% cholesterol, 0.25%
cholic acid, 2.55% olive oil&})E Hol FukAZith A8 S
45 BOF IEU2HE AolE FI, AEe LHAIEE F
Aok LEENAHE AolE & 25 Zol 48T FHoAE TBY
(200mg/ 10me/ ke)} Lipidil (3.33/mg/10me/ ke)B 222+ FUL, T
279 FHoldle 10nt/ked EFTUE FUCH ALSLER
2001 119 EE] 20023 4€7HK) chAhaha ‘@E’J He, vEny
gt 3 gt HY Qg B8 27] 81 52 QYA A
FUUE @A Bold AZX A € &t @A} & Total
Cholesterol % Triglyceride =X]17} H2rt 52 &x} 374 E
HHOE ZRABIACE

SC i 4417 S BAAY 2 oHIER B
AlA QRFEWA MESITE AE TR g 12417 SO E
AR & 2 EwoA] sk, €3 total cholesterol (CHO),
high density lipoprotein cholesterol (HDL)Q} triglyceride (TG)
Olympus optical replyE 0|83l £&35k1, 22 He|sH
ALE 98l 719) AR E MASK 2EURIol 1HBINCE e
JE2 BEKke 19 3XE 380 Livo *‘—“?”—Oﬂ @?E Folg
g g F9 Hg ARdE Btk £T 4] g
cholesterol %! triglyceride(TG), HDL-cholesterol =X & &F&TH
Sof EEE 22 UiE & TiA] @5 total cholesterol
triglyceride, HDL-cholesterol X8 Z&3Ict. €%
Low-density lipoprotein(LDL)- cholesterol g2} Friedewaid4]
Yol 9l ABl 41EBIRITE = total cholesterol-(HDL-cholesterol
-triglyceride/5) & AXFSIRAT

Lo P

8% total

o

4. BA A8l

A HEE2 BHAR:EETA meantSD)E LIERHRISH,
PAET 0 B9 ARIE Student's ttestZ HEGHK p &f0l
005, 0.01, 0.001 0|31 Wl FAHE AFHSIULE ULUEEZ &
Tt EE QA meanSE)Z UERARIOM, @K 28 BFY
ZF- Aol thet 79492 Paired t-testZ HF3IXch |9 FES
0012 3Tt

N

2 =

1 AE ¥

BHKD Lipidile 27 oI A= BART thETol 1)
# AB E77) BTk E6] @HEKE S99 HES =
2 2% BHE TEHAHE Aol Hel 189 ANc 29
3 4B BATHp<001),

2 80 AAN A BY

A £ & BFolA 7 ~do] LB AHE 4ol
£ 189 FA LiEbdrt ISUABE Alo)E BB 180l
A9 EulE 7 RAE AEAIEE & 180 vla felsH &
7151 SLHp<0.01), EEAKT Lipidilg FH3 IEAKE 72
Aol Yct. EHEKE Foigt 1§9 oA 7 FAE 13
LHIE Alolnkg & 18T FSH 24 THp<0.01). &th
#H 7t #Ae AFEAHE Aolg & BE 1504 fY8IA
£7131cHp<0.01). BEHMKES TS 118G UUE 1 FAE
AEHAEIE Aolnt E IEHT KI5 TSR (p<0.01).

3. zzpEEIeHs wE

Fel DZHAHE Aolo] Y3 FUE AXNEE Fol,
Iz AZRG thIES7E EYFAolA LAHACE ol
Hik= AFULHE 401§ & ZE T804 BEFUCH, &
51 LEHAHIE Alo)ghg & ol 7HE SASIATE B
B & 180lA B3} 842 71 HA2H, MEzLEY 5
B7he ASBULEE 4lolghke & LF0A 7t& AR

1 88 YnaE 24

ONormal JControl MTBY OLipidil

Triglyceride(mg/di) 1

Weeks

Fig. 1. Serum Triglyceride(TG) levels of rats given high cholesterol
diet. Normal, gven commercial diet Control, gven high cholesterol diet only: TBY,
20mg/kg TBY: Lipidl, 333me/ke Lipidil. * pl005, ™ p(00Y : significant differences
compared with the group given high cholesterol diet only.

- 1093 -



Z3F - 284 - 38T - 284 - oy

ONormal [1Control @TBY Qtipidit
350 r
300 |

250

Cholesterol{mg/dl) -
2

1 2 3 4
Weeks

Fig. 2. Serum Cholesterol (CHO) levels of rats given high
cholesterol diet. Normal, gven commercial diet Control, given high cholesterol diet
only: TBY, 200mg/ke TBY: Lipidl, 333me/ke Lipidl. * p005 @ signficant differences
compared with the group given high cholesterol d:et only.

BEKS £ 1844 3F, 4579 TGS} total cholesterol
FRE ASUAHSTE & 2850 viuslkd FaAsHA 245t
RTHP<0.01)(Fig. 1, 2). HDL-cholesterol =X]= 35} 45/ 1L
SUAHE Alolgt & 180l vludlel Z4sIETiFig. 3).

O Normal DControl WTBY DLipidit

=]

HDL{mg/an 1
a2 38888

o

1 2 3 4

Weeks
Fig. 3. Serum High Density Lipoprotein (HDL) levels of rats given
high cholesterol diet. Normal, gven commercial diet Conbiol gven high
cholesterol diet only: TBY, 200me/ke TBY: Lipid, 3.33me/ke Lipidit

5. 17 ThaRlel Quld B4

Q9] BI8S WAl 43%, 6IX} 57%E GIA) WAL, 9
¥ 22 = 30u) 7} 33%, 20ch2F 50t 24%, 40th 16%, 60t 3%9]
olgict,

6. XXl Al EZ total cholesterol 4=x|2} 1718 &9] HF}

Table 2. Change of Degree of Total Cholesterol in TBY T treatment group

Before TBYT  After TBYT p-value’
Total Cholesterol(mg/d}) 22859+5.79 200.81£583 {0.01
TIBY : Tong B: Yeum, each value represents the mean+SE. * calculated by paired t-est
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Befeore TBY After TBY

Fig. 4. Change of Degree of total Cholesterol in TBY treatment
group * statstcal significance was evalulated by parred t - test(p<0.01}

7. ZX A €% triglyceride X9} 170 £9] M3}

Table 3. Change of Degree of Triglyceride in TBY treatment group

Before 1BYT After TBY! p-value
Triglyceride(mg/ dl) 271.31£19.51 190.65+10.23 (0.01
TTBY : TongB:Yeum, each value represents the meanSE. *calcutated by pared tlest
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Fig. 5. Change of Degree of Triglyceride in TBY treatment group
* statistical significance was evalulated by paired t - test(p(0.01)

8. X A] 8% HDL-cholesterol $:X]9} 1/0€ 9] w3}

Table 4. Change of Degree of HDL-Cholesterol in TBY treatment group

Before TBY"  After TBY' p-value
HDL-Cholesteroling/ dl) 4551£1.85 4091+1.41 {001
TTBY : TongBiYeum, each value represents the mean+SE. * calculated by parred test

HDL cholesterol(mg/dl)

Befeore TBY

After TBY

Fig. 6. Change of Degree of HDL cholesterol in TBY treatment group

9. %% A] &% LDL-cholesterol X1} 1718 £9] H3}

Table 5. Change of Degree of LDL-Cholesterol in TBY treatment group

Before TBY'  After TBYT p-value
L DL-Cholesterol(mg/ d1) 237.3746.08 197212639 {0.01
TTBY:TongBNeum, each value represents the meanSE. * calculated by parred t-test

3D e e

250 T

bk

200

LDL cholesterol{mg/dl)

Befeore TBY

After TBY

Fig. 7. Change of Degree of LDL-cholesterol in TBY treatment
group * statistcal significance was evalulated by parred t - test(p<0.01)
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A AMSRIQIY] R RS XKML em, LBl 43 3
A w4880 HIlE QI BUESE0E tEm Zg
ol F13| B7kslL U FAoit?.
RAEEY Fe sUEsE9 Wy
JHA L etk AXEE0) EWE s
AHRR7Y =248 11 Xphfo]
o] Golxlt}. Ahio] I ZEE Sohe £t
FE o2 SUH £9] i & THOE o, B
T HEQ 3ol FElshs tAAZEME EAS I58
28414 ol BE5HA €t siftHog HEREUA {ig
B Al E s LollA] HA e §he thalAlZe} ZEs)
o I @3 TUAZ FHOZ olo{xjAH Hel ojo] EeAEs}
AL, BRI BA AEo] ZWo) TEEM, collagen 4
79 &4], muco THERS] ¥EI9 X2 F&o] IHE L HE0|
Yo g ol Sokxin gxo] ghysly) AKRT) wet
A IXEESL T X Ee SUESY olgu ARE 25K
TR SRS & Roloy. mhsmEd tial B 52 R
EESITH RRARE, CiFEE 2825 89 IR 93l
ERRES 5571 Uehd A0E BYct Efs O - - B -
B AR #EOR Qs £Foln], WES B - KB U IR
9 EFolt}. 052 2306)9] EALE UL E HE B4 E &l
BT - R - B Q1F0) @Bo) 58.3%, RIE - MK 59 HEoz U
Ehct Ao] 283%, T2l &40] LIERM) g TLAEE #xtt
134%Q! ASR B IUBIRCt
BEMRS ZRf0 BEES 561 WEE ROkl B
E met AYOT, BE - b - 408 - B miST - B
o MmATE - MM S5, &8 - 1T - e - 519 BER
i® - EME 55, BEEY #KeR 2508 0186k X o
Hujgkn B&3hEeol FROZE Qg HiED S8 2ol
ARSI Ut
#2 @Eke 58 UM A7179 A8 Algd ¥
29| 1080Q1 3,800mg/ ke ABY FHTAA T E718 vt
J 57} PEREA ot QMY S USBIP L, #° & X
Hol gt Aol @mfRe] HREEE ZAAIIL
2% e dAslen 8F £5 8 E7KIHESE Hast
T} IS # 9] @3 Al 4 triglyceridel] $=X]& =
NE U5kl TANEHo sk AEMZES gt Use
MAEE v} o, tidialn B4 ghEel |l e
IXNEE NEAEHN EHEKS 52 B3
A A 48 2 Qo 48 E PHSIICE AEHME BB
iRg FHol =2dE & AEH ANEY, €F triglyceride,
cholesterol, HDL-cholesterol, 7}0] ZZAI&IA HIE AHHEUO
o, 2001 11858 20024 4€7HA) T sha shrE s &
FopHelo] B8 x£7] 27 F2 LYt ABUUE 84
ZHollA] €3 F total cholesterol W triglyceride $X|7} A4
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=2 8AE UCE I4E 1Y 324 F7F Fog &t
Al EABIEH HAE R8I 5o ™ 42X 9} vl asidct HA
1% SHLHE 4lo] fg INEE 5 LEE o838 Z3
TAEUAHE 410|8 457 A|8$ SDA FHollA B Aol
H)3) total cholesterol & triglyceride 417} S25lA E71€&
A ¢ JRon, BEKS Fo7t ASULHEEE /L
Fo HES7M ows FEE v A 42 Z, EHEK
Fa7to] H4 Aol iRl vl 22 ASE7 BES
BT AFYHAEIE Aol aA719 FA "ol nlAls &
g EAIS 21, 55l AZB2AHE AlolE §F AETFollA] Tl
W o] B, FolE B BASH Yl T FA BE 3Y
AlolZol Hidl A5 E7igo] FEEFU M ZATHE
THAE ~Fol BAERICE ol LFH2EE 4017 AEhA}
9 BHEEE sk TWlzol GEE 1Y TR HHElE £
PHBIRCEIL AFRECE dHH E@ERR So oA s thE Dol vl
FUAE - AE 33 2AZ ZaEo] 29 A8 Za Sk
AIE d3om, THE A9 8 F7hs "A/UeH o= &
BERY R 2 QI5ld THE 7150 3 BF I USE MRS
Zig 2olnt.

EEKS €5 A MY EHE 4nE7] Al LEdAH
£ Al0)1E B8 2F Zofl UETY FlolA EBEEK(Q200mg/10mt
/kg)E ATE F83 E total cholesterol, triglyceride, HDL-
cholesterol =X]& FASIRNIL, Y4t AUFolA X&) Al total
cholesterol B! triglyceride 4=X]7} HAHE} =& XJolA 178
4 71y 3xX AT oS ¥ U] €938 AAE dAlsk
2ot A 4:x]9} H1WEIHCE CholesterolS A £ JHA1E iy
3t & Qed  LDL-cholesterolsd HDL-cholesterololth. &
cholesterol®} 60-75%+= LDL-cholesterol2A] cholesterol€ X
X, E3] gdol ARTIE 7180l U 8F A B
cholesterol?} LDL-cholesterol2 &AIEWA3ZIQ] FrI01A0IL},
total cholesterol®] 20-25%E X}A 5k HDL-cholesterol2
cholesterolg LEXASREE 72F 2UMA  EEHY
cholesterol EALE ZAAITIE 7158 URGIERE LUHOR
£} Lol W SWHS ABE Yo7 Iy, Total
cholesterol®] 2% @HEK 75 = LI LEE Lot 3
i Fol 83 F235HAH 85 total cholesterol X8 ZHAAl7d
Ch S 4} ABoA] XAl A total cholesterol EHak 171€
ol 29 £ HIE U4HEH 2T Al BT 228.5%mg/ deoflA
10 Zoll 200.81mg/ U2 BT 27.78mg/ di(12.16%) 243l &
O & Q™ 4 rk(p<0.01). ¥¥H HDL-cholesterol <=X]= 3
Fo} 47 Mol SRS FoTolAM LI AEE Molut & 1F
ol Hlmakd ZABIR oLt Fo4o] G, Y4t deloikEs &
Rl Al BF 4551mg/ deollA] 170 & BT 4.59mg/de 2460
BHERKS] HDL-Cholesterololl thdt g3l oIFE 4= iUt

LDL-Cholesterol2 FriedewaidAl%oll Qi AIdbE $A1E
total cholesterol, Triglyceride, HDL-Cholesterololl J7]&@l 4=
Zlojd total cholesterolE WE £Z] E3] @l FRMA &4t

SUFHE FUsks AYHQ deloly & 4 ULm, LDL-
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CholesterolX] & 4HESIH ol & A5 &y Heig £59) 71&E2
242 4 UL B 4 AP gy dgelx LDL-
Cholesterol2 XX A] B 237.37ng/ dtolA] BE# Fo 4L
Eo] & BH 197.21ng/ UE BT 40.16mg/ d(16.92%) O 24
gl 898 ZAE HYTHp<0.01). Triglycerided} 5184 2§
oo EAE off HEBIAlE %o, BE drd ol SskA
triglycerideZ} $184 A& A& Z7) dHifo] 7|Hdks ASE
U UL HIoE triglyceridert Zrigtol wiE} HDL-
cholesterolo] HDL-triglycerideZ H}{HA{ HDL-cholesterolo]
ot SUAHEE Yo7le HOE HAPHAL Unp M,
Triglyceride =X BHKE FAT 70l 358 475 L&D
2HE 4lojukg & ol vlal Fe8kA Zasien, A4
ol ME EZI A] Bt 271.32 mg/ dtollA} 170 o & FAb o
HAS 190.64ng/ U2, B 80.67mg/de(29.74%)2 Zasld &
9j4o] AHEACHP<0.01). K9 Aol e FEMH Foi7} &
Z1 F9)| triglyceride Aol Tt FOITH Z5F FUE Ho, & 4¥
ollA] triglyceride®} total cholesterolo] 25 FOJ5HAH ZAadt A
= Aolzt Y, ole B AEE IXNEEE FIU FAE
O I3 3L, &9 8ol F4 FollA HEolR7 Wl
ol olZ1gH Rlol7t YRS ALE AlgErt

KIS ANES BXll tiF Yut B AHEH, 1K
85 ExlolA 12739 Fakileto] Qg Ao|QHTt AlFRS
1) 85 triglyceride 4:X]= 212.4+2.0ng/ deolA] 188.9+15mg/ de
2 111%, o0|& 125719 ¢t HE X8 % 158+15mg/ 42
224% 43R 0L S9140] It = total cholesterol 4=
Ae 48 AIZ Alol 244205mg/ B 2H, 4lo] ZRH £
231.2+0.7mg/ dLE 53%, UE HE X|F Fof 219.5+09mg/dd=E
OrEHEXE F S98 A (102%)E VIERICHp<0.05). LDL-
cholesterol2 & Soll&= 160.4+0.5mg/ d¢, 41012 A & 149.9+0.6mg
JeE T ZAsiR o, okE HER]F Foll= 132.4:0.8mg/ de
(175%)&E FI6HA 24813tk (P<0.05). ¥ HDL-cholesterol2
A Sole 41.3+0.2mg/ deo} M, Alo) 2 & F 43.6+0.2mg/ dbE
i E715ke 482 BRI, 4F HEXE Fole 554:0.4ng
[AE FAEQl F71E HIITHP<0.05). 2 Y4t A&l Huel
H) el B, triglyceride =Xl BEK T 7} AlojQ¥ioLt &
oF A FHC} 98 A8l F17}F AR 2™, HDL-cholesterol 4=
A gL XFolM |aATH 45 UERICE 9HH  total
cholesterol®} LDL-cholesterol 4=X]& @Y U X|FoA
2% 7940l Ut

ol¢o A3l HEMRS IANEE U SYHSEY d
AT 37} ALzt AFETE ©A T ujido]
o] ZEE Al LUtk FolAl, HABt 4lo] £F
A M E Fod 299 Hlart @8 Ao, oA
7170l 1hgolghs ©rIztel ol He MHsKd HS
A7)EQl 717g 7T KIS ZWAH dFE 2ot deelet
AlEECh
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g dtth

EHKE Rl vish LSUAEE 4olo] Adl Fuke
F9 7t BA 57 foAsHA GBI BHEKS ET
dlal #9] 74 A H&30 PAE AMEE QG BERS
o] Hld] ASHLHE Aolol dal oWIE FHY
triglyceride®} total cholesterol X1& A|g whH, HDL-
cholesterol £=A] ¢&ollE FAH0| RACt BHEMK S LXNES
2IX19) total cholesterol, triglyceride, LDL-cholesterol *X1§ &
A ZAAIFC) SEERES LAY S 219 HDL-cholesterol
A dadE Fodol AU

oldel S8 48T oy &
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