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Effect of Clerodendron trichotomum Thunberg tea on anti—hypertension
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ABSTRACT

Objectives . Clerodendron trichotomum Thunberg grows wild fields and mountains in South Korea and China,
They have been used for anti—hypertension disease. This study was performed in order to observe the effects of
Clerodendron trichotomum Thunberg tea on anti—hypertension,

Methods : For the study of Clerodendron trichotomum Thunberg tea, we had divided male SHR (Spontaneously
Hypertensive Rat) to ten groups. Control group is SHR. The treatment group is SHR which is administered tea
extract at dose of 200 mg/kg/day and 500 mg/kg/day orally for 8 weeks, We measured systolic blood pressure,
diastolic blood pressure, number of pulse, body weight, total cholesterol and triglyceride from blood serum.
Results : The level of systolic and diastolic blood pressure were significantly decreased by 12.5% and 44.9% in
Clerodendron trichotomum Thunberg tea groups than control group., Heart rate of Clerodendron trichotomum
Thunberg tea groups, 24.5%, was significantly lower than control group. We found that treatment with the
water extract from Clerodendron trichotomum Thunberg leave and flower significantly decreased weight of body,
total cholesterol and triglyceride to 20.4% and 27.7% compared to untreated control group, significantly (2<0,05).
Conclusions : These results suggest that leaf and flower tea of Clerodendron trichotomum Thunberg tea is
effective in prevention and treatment of hypertension and decreasing cholesterol, Long term consumption of
Clerodendron trichotomum Thunberg leaf and flower tea can be help in lowering high systolic and blood
diastolic pressure, heart rate and blood serum in SHR,
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Az&oF & Aoz Amdct RFEL 22 5.80%, 7.37%,
5.95%, 6.74%, 4.50%, ZAWL 0.53%, 0.81%, 0.45%,
1.01%, 0.81%°1R.o™, XA 93 37%, 27.15%, 22.25%,
21.92%, 14.03% HEEL I HTable 1).

Table 1. Proximate composition of Clerogernaron trichotornum Thunberg
leaf tea.

(Unit : %)
PTCLB FTCLB PTCLA FTCLA CFT
Moisture 3.02 3.24 2.58 2.32 10.69
Crude ash 5.80 7.37 5.95 6.74 4,50
Crude fat 0.53 0.81 0.45 1.01 0.81
Crude protein 23.37 27.15 22.25 21.92 14,03
PTCLB : Pan—fried tea of Clerodendron trichotomum Thunberg leaf before
flowering
FTCLB : Fermented tea of Clerodendron trichotomum Thunberg leaf before
flowering
PTCLA : Pan—fried tea of Clerodendron trichotomum Thunberg leaf after
flowering
FTCLA : Fermented tea of Clerodendron trichotomum Thunberg leaf after
flowering
CFT : Clerodendron trichotomum Thunberg flower tea
2) Xo| MR, Ef2ALL o SRR
epgRaRer Bae) AEel e WA, saas,

g &Rl diste zARgE A3k, 92kt %}EX}— e 7
A oA BT 5 Sl xR iRt A AR =
PTCLB: 0.90 ug/kg, FTCLBE: 1.50 ug/kg, PTCLA:
1.70 ug/kg, FRCLAX: 1,80 ug/kg, CFT: AZEZA] 9t
B2 A BE ABA AEEHA @okoH, o= AEFA
9 %l%ikﬂl gt A3 vastES f, Hugh AEFOR o
Aol I, FFEY shel Fe] HLE 5.0 o5t
F4%4 HwstEE W, 0.24mg/kg, 0.31mg/kg, 0.50
mg/kg, 0,46 mg/kg, 0,109 A7} ZAIES F3f&2d 2
FEEO2RE AT AFAL FAstH(Table 2),

Table 2. The content of benzopyrene, tar color, lead of Clerodenaron
trichotomum Thunberg leaf tea.

PTCLB FTCLB PTCLA  FTCLA CFT

Benzopyrene(ug/kg) 0.90 1.50 1,70 1.80 N.D.
Tar color N.D. N.D. N.D. N.D. N.D.
Lead(mg/kg) 0.24 0.31 0.50 0.46 0.10
PTCLB : Pan—fried tea of Clerodendron trichotomum Thunberg leaf before
flowering
FTCLB : Fermented tea of Clerodendron trichotomum Thunberg leaf before
flowering
PTCLA : Pan—fried tea of Clerodendron trichotomum Thunberg leaf after
flowering
FTCLA : Fermented tea of Clerodendron trichotomum Thunberg leaf after
flowering

CFT : Clerodendron trichotomum Thunberg flower tea

3) xto| 7|l S, FHH|ZI %.%E gL, pH

Zheld} 7HE)Z] ¥ 9 9%, pHE RARE Aakes o
T+ ZtHTable 3), 7H#%19] %%—3— PTCLBE 4.99+0.12 ug
/kg, FTCLB: 6,30+0.19 ug/kg, PTCLAX: 3.92+0.08 ug
/kg, FRCLAX: 4,34+0.20 ug/kg, CFTE 3.55+0,042 %
AEIGE, ol A BHiEL e ANt sl g
2l 26.0-48.0 mg(H# 29.3mg)a YFATE] 359-57.2
mg(FF 46.0 mg)Ectt @A e fxjom” Figele] @
WA ARRRSGS 7H ARREZRA] AHE = S Ao
AzEct 7117 g8ke 7iz7h 1.37+0,10mg/g, 0.43+0,12mg/g,

8.17+0.96 mg/g, 0.42+0.11 mg/g, 4.27+0.44 mg/g2 1}
o, g mE X7&7} 0,80 Brix2 AL, pH=
6.12+0.02, 5.85+0,01, 5,93+0,00, 5,74+ 0.01, 5.82+0.01
2 skt

Table 3. Caffeine content, catechin content, soluble solid content,
pH of Clerodendron trichotomum Thunberg leaf tea.

PTCLB FTCLB PTCLA FTCLA CFT
4,99+0,12 6.30£0,19 3,92+0.08 4.34%0,20 3,55+0.04
1.37£0,10 0.43+0,12 817+0,96 0.42+0.11 4,27+0.44

Caffeine (mg/100g)
Catechin (mg/g)

Soluble solid content (Brix) 0.80 0.80 0.80 0.80 0.80

pH 6.12£0.02 5.85+0,01 593+0,00 5744001 5.82+0.01

PTCLB : Pan—fried tea of Clerodendron trichotomum Thunberg leaf before
flowering

FTCLB : Fermented tea of Clerodendron trichotomum Thunberg leaf before
flowering

PTCLA : Pan—fried tea of Clerodendron trichotomum Thunberg leaf after
flowering

FTCLA : Fermented tea of Clerodendron trichotomum Thunberg leaf after
flowering

CFT : Clerodendron trichotomum Thunberg flower tea

F27] @4S 43 F, AE AR Al7]ofl CON2 193.49
+8.22 mmHg, PTCLB200- 190,47+18,28 mmHg, PTCLB500
2 179.34+18.07 mmHg, FICLB2002 183,56+ 15,68 mmHg,
FTCLB5002 183.0310.98 mmHg, PTCLA200& 181.18+
16.35 mmHg, PTCLA500- 175,35+ 17.58 mmHg, FTCLA200
2 185,03+16.82 mmHg, FTCLAS00& 186,15+9,.84 mmHg,
CFT500L 183.20+28.61 mmHgE Uehfgict Ad 7|7+
59 CONE #3] 2 %7 ¢S veila, uHxA
ARFELS 7t Zpolg Holw Frashs A3 Ueich
AF 2 A7]o] CONL 194,68+8,60 mmHg, PTCLB200L
178.78+8.68 mmHg, PTCLB5002 182.07+12.92 mmHg,
FTCLB2002 177.06+10.25 mmHg, FTCLB500S 175,54+
13.82 mmHg, PTCLA200-& 173.60+15.83 mmHg, PTCLA500
2 172.88+4,44mmHg, FTCLA200S 176.64+11.83 mmHg,
FTCLA5002 170.16+5.42 mmHg, CFT500-2 190.33+7.77
mmHgE UetHAckFig. 1).
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Fig. 1. Changes of Clerodendron trichotomum Thunberg leaf tea
on systolic of SHR.

CON : SHR+no treated

PTCLB200 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf before flowering (200 mg/kg/day)

PTCLB500 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf before flowering (500 mg/kg/day)

FTCLB200 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf before flowering (200 mg/kg/day)

FTCLB500 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf before flowering (500 mg/kg/day)

PTCLA200 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
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leaf after flowering (200 mg/kg/day)

PTCLA5S00 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf after flowering (500 mg/kg/day)

FTCLA200 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf after flowering (200 mg/kg/day)

FTCLAS00 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf after flowering (500 mg/kg/day)

CFT500 : SHR+Clerodendron trichotomum Thunberg flower tea (500 mg/kg/day)

2) ojety] &S

ol¢7] S AT Ad, AFE AF A7) CON
115.56+12.77 mmHg, PTCLB200-2 102.24+18.17 mmHg,
PTCLB5002 116.6+22.58 mmHg, FTCLB200< 83.93+
15.05 mmHg, FTCLB500-2 119.53+3,90 mmHg, PTCLA200
2 103.35+21,14 mmHg, PTCLA5S00-2 115,77 +23.78 mmHg,
FTCLA200-2 95,29+ 12,60 mmHg, FTCLA500 107.55+16.54
mmHg, CFT5002 119.30+£17.90 mmHgE YeRJIct Ad
7|17t &Qt CON2 F#3] &2 o|¢y] e e, o
w2 AFETES Tathe A veldoh A8 T8 A7)l
CON< 113.15+15.50 mmHg, PTCLB2002 91.26+7.92
mmHg, PTCLB5002 88.,44+16.75 mmHg, FTCLB200-2
82.16+16.41 mmHg, FTCLB500 90.40+15,46 mmHg,
PTCLA200 80,36+25.85 mmHg, PTCLA5002 86.05+16,37
mmHg, FTCLA2002 83.97+15.49 mmHg, FTCLA500-2
62.31+16.07 mmHg, CFT5002 62.67+17.25 mmHgE
et Ack(Fig. 2).
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Fig. 2. Changes of Clerodendron trichotomum Thunberg leaf tea
on diastolic of SHR.

CON : SHR+no treated

PTCLB200 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf before flowering (200 mg/kg/day)

PTCLB500 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf before flowering (500 mg/kg/day)

FTCLB200 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf before flowering (200 mg/kg/day)

FTCLB500 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf before flowering (500 mg/kg/day)

PTCLA200 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf after flowering (200 mg/kg/day)

PTCLAS00 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf after flowering (500 mg/kg/day)

FTCLA200 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf after flowering (200 mg/kg/day)

FTCLAS500 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf after flowering (500 mg/kg/day)

CFT500 : SHR+Clerodendron trichotomum Thunberg flower tea (500

mg/kg/day)
3) At

ek ST 23k AF AIE Al7]o]l CON2 382,86+
14,74 beats/min, PTCLB2002 363,72+ 14,05 beats/min,
PTCLB500-2 355.22+15.06 beats/min, FTCLB2002 351.00
+25,53 beats/min, FTCLB500 365,54 +21.08 beats/min,
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PTCLA200 372.02+40.55 beats/min, PTCLA500< 351,11
+15.40 beats/min, FTCLA200L 353,88 +22.91 beats/min,
FTCLAS00 378.64+37.94 beats/min, CFT500<2 392,69
+42.68 beats/ming UYeEtHST, Ad 7] F¢F CON
23] 22 A9 Ugdla, Uz A2 Fske
%S UEith ¥ F= Al7]el CONE 390.89+17.74
beats/min, PTCLB200Z 352,43 +14.05 beats/min, PTCLB500
2 348.43+15.06 beats/min, FTCLB200< 345.29+25,53
beats/min, FTCLB5002 303.44+21.08 beats/min, PTCLA200
2 338.83+40.55 beats/min, PTCLA500-2 297.19+15.40
beats/min, FTCLA200-2 336,23+22.91 beats/min, FTCLA500
L 294.83+37.94 beats/min, CFT500-2 367.72+42.68
beats/ming UetHATHFig. 3).
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Fig. 3. Changes of Clerodendron trichotomum Thunberg leaf tea
on pulse of SHR.

CON : SHR+no treated

PTCLB200 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf before flowering (200 mg/kg/day)

SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf before flowering (500 mg/kg/day)

SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf before flowering (200 mg/kg/day)

SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf before flowering (500 mg/kg/day)

SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf after flowering (200 mg/kg/day)

SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf after flowering (500 mg/kg/day)

SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf after flowering (200 mg/kg/day)

SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf after flowering (500 mg/kg/day)

SHR+ Clerodendron trichotomum Thunberg flower tea (500
mg/kg/day)

PTCLB500
FTCLB200 :
FTCLB500 :
PTCLA200 :
PTCLA500 :
FTCLA200 :
FTCLAS00 :
CFT500 :

3. AF W3t

A% H3E &g A3, AE AR Al7]o] CON2 253.39
+10.43 g, PTCLB200<L 251.8746.27 g, PICLB500-& 234,88
+8.34 g, FTCLB200- 240.10+6.60 g, FTCLB500 254,47
+13.21g, PTCLA200 247.87+8.26 g, PTCLAS00- 242 97
+8.24 g, FICLA200-& 252.47+8.56 g, FTCLA500< 235,50
+8.33g, CFT500<L 249.35+6,315 Ve gt A8 £8
A7 CONE& 312.36+14.98g, PTCLB200L 304,27+
11.75 g, PTCLB500-2 291.22+10.46 g, FICLB200- 295,13
+11.91g, FICLB500E 302.28+12.36 g, PICLA200S 310,58
+11.63g, PTCLA500& 298.60+17.30g, FTCLA200X
300.13+13.17g, FTCLA500 297.63+17.75g, CFT500<&
301.37+17.19 g& Vel AthFig. 4).
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Fig. 4. Effect of Cleroaenaron trichotomum Thunberg leaf tea on
body weight of SHR.

CON : SHR+no treated

PTCLB200 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf before flowering (200 mg/kg/day)

PTCLB500 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf before flowering (500 mg/kg/day)

FTCLB200 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf before flowering (200 mg/kg/day)

FTCLB500 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf before flowering (500 mg/kg/day)

PTCLA200 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf after flowering (200 mg/kg/day)

PTCLAS00 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf after flowering (500 mg/kg/day)

FTCLA200 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf after flowering (200 mg/kg/day)

FTCLAS00 : SHR+Fermented tea of Clerodendron trichotomum Thunberg

leaf after flowering (500 mg/kg/day)
SHR+ Clerodendron trichotomum Thunberg flower tea (500
mg/kg/day)

CFT500 :

4, € 24

1) Triglyceride

Triglyceride® &343t 23}, CONL 47,50+10,98 mg/dl,
PTCLB2002 34.33+3.71 mg/dl, PTCLB500-2 36.50+2.38
mg/dl, FTCLB200-& 37,17+5,23 mg/dl, FTCLB500-2 40,33
+6.22 mg/dl, PTCLA200 35.50+2.13 mg/dl, PTCLA500
L2 40.67+5.53mg/dl, FTCLA200L 41.67+4.10 mg/dl,
FTCLA500L 47.0043.27 mg/dl, CFT5002 40.00+5.02
mg/dIE YeRYAtHFig. 5).
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Fig. 5. Effect of Cleroaenaron trichotomum Thunberg leaf tea on
triglyceride of SHR.

CON : SHR+no treated

PTCLB200 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf before flowering (200 mg/kg/day)

PTCLB500 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf before flowering (500 mg/kg/day)

FTCLB200 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf before flowering (200 mg/kg/day)

FTCLB500 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf before flowering (500 mg/kg/day)

PTCLA200 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf after flowering (200 mg/kg/day)

PTCLAS00 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf after flowering (500 mg/kg/day)

FTCLA200 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf after flowering (200 mg/kg/day)

FTCLAS00 : SHR+Fermented tea of Clerodendron trichotomum Thunberg

leaf after flowering (500 mg/kg/day)
SHR+ Clerodendron trichotomum Thunberg flower tea (500
mg/kg/day)

CFT500 :

2) EE2YAHE

2E2Y2HE2S 243 27, CONL 63,50+ 1,12 mg/dl,
PTCLB200-& 57.50+1.77 mg/dl, PTCLB500-& 59.83+6.74
mg/dl, FTCLB200- 52,33+5,90 mg/dl, FTCLB500-2 50,50
+5.73 mg/dl, PTCLA2002 63.83+2.36 mg/dl, PTCLA500
L 54.67+1.98 mg/dl, FTCLA200L 54.00+4.19 mg/dl,
FTCLA500E 56.40+2.54 mg/dl, CFT500& 51.67+5.84
mg/dlE VERIckFig, 6). PTCLB200, FTCLB500, PTCLA500,
FTCLA200, FTCLA500914] 740l §ol3t xjo]& Ho39)]
I, %E FojFo] BE4E FEY2HE0| o HWol #Aad
< TEsHA

=

N T Tt a—
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Fig. 6. Effect of Cleroaenaron trichotomum Thunberg leaf tea on
total cholesterol of SHR.

CON : SHR+no treated

PTCLB200 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf before flowering (200 mg/kg/day)

PTCLB500 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf before flowering (500 mg/kg/day)

FTCLB200 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf before flowering (200 mg/kg/day)

FTCLB500 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf before flowering (500 mg/kg/day)

PTCLA200 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf after flowering (200 mg/kg/day)

PTCLAS00 : SHR+Pan—fried tea of Clerodendron trichotomum Thunberg
leaf after flowering (500 mg/kg/day)

FTCLA200 : SHR+Fermented tea of Clerodendron trichotomum Thunberg
leaf after flowering (200 mg/kg/day)

FTCLAS00 : SHR+Fermented tea of Clerodendron trichotomum Thunberg

leaf after flowering (500 mg/kg/day)
SHR+ Clerodendron  trichotomum Thunberg flower tea (500
mg/kg/day)

TG gt

CFT500 :

P{0.05 compared with control group
: P<0.01 compared with control group

i

FAI T (Clerodendron trichotomum Thunberg)= vt
23 FRIN, FHF(RIEMR). e, SNFAHGEM
W), BEDEEHFHD), AR, TR, VR,
FEUR, MEURE EF7E st FdelAs HEAHY
oA T} FQlofA= dE, T, diHt T ol EExEHY
QaL, AbZolt AF, Bi7hY] vlLE X e Y AR
Folw, 4% Al ®ole ¢F 2m FLolt}y, ¢ diFolx, o
A, AP G383 g mAgE "ol v gla, PR =
et Ry 22 nekst dAE Y ok £ %
A%}, 2 A, Zukgle F2doln, IhAs FHAEKE
AEL 24emold, 7] B 2o%th 32 AF 3em,
22 5o, EX/F= Aot 2.5cm—3emolH, FE2
4R o|RAL AA Bt W E e} Qv drf= HTEH
T RS UHAH, gk Ao E oa, ] o §)
7t Ekle] FE ZEd o =3drt JErle 9% 8¢

)
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Foln ZA71E 10970)tt, TAgolu 7ix|et Hajs kg,
oldee Agoz 2o AV oArAY o So] o=
2ol AFolt aFol| AT} A, BIFFACPAFER) S
53} 2o FHY(HUE =2 Qg 18y, FEEER),
Faol aatyolrt, o] A& ZFH AJES2 flavonoids,
diterpenes, blue pigment, sterols, phenylpropanoid
glycosides 5& B|E8”, o= myristic acid, stearic
acid, palmitic acid, cerotic acid, fatty oil 5°] &% o]
%qu).

A= d7ZF 7|5 AlEolr A ANARLR 7Y Wol
AHske AEY & FFolth ddAEe A3 4e 8
At AZbete] zkel T2 18540 AEE A3ste, o]
of wE ot A At #Es] dRE ok A=
52kt HERE FET 4 glon, AuAAY 7FE, E
&, 5, AzxdE 59 oE a9l ut stk 28 2ol
7b okl 2 & AzdEe s 99e wo] F= 2919l
o], ¥a Azof wEt v|(GE) WaXe HaEARE Yt £
Ut iR AH|EE A v REAR] H3to] AT
T 2o daX ¢ uPELERe AT =7t FoAHA A
zZiol| whet thekst uhe Ad #EaY] At a7 &
ojutz gk,

1YL £57] Yol 140mmHg odo|AY g7 &
o] 90mmHg °d?l A& ¥, 42 75, @75,
Aurgkzl, 3g2E, EAel, ghileie], FHAs o2 4
74t A AFLe7EA] ol 4 Sty =Rl u¥Y AR
(National Hypertension Center)ollA AXEF A=) m=H
18U 90%9 thEES XAske 4 LY (EEHA
18] AL ofF] AR FAT, FF, o], 7HEH,
Hgl, 25RE, 4, A8E 5 o8 7R 22 29150l
2o S WA, oAb LEYL 10%E AAISH=H
YEeA 23, died d25, A% 43 okE 59 B
dele o3 WEHETty Bustgnt, 1Y R - st
7] 5t ©@ 71dolAE o)A, ACESAA, A LB
FEA AFGA|, gD A, Ze3dA] 59 oE BT ¢
shdolcH? | Aqsideln BAet A&d So Aol A
g 5% o= 8 18 A wid FES| F7t skl
glorm 3¥(hypertension) AEIA A FoA 71R+
=2 iz HHES Uetd Jgo 2N, JANAZLE 1099
9] AL QA vt A = 30A4] ol A4l F 30%7t
o TS ¢ o As ARE Yo it $XE

FHETAGA|, ol=A|, ZEZAYA, ACEAA )&
Agk, olo] mE= FHaRgo] w9 A% BE, FF, ¢

Tz, ZUA, Wy, 8RR AeztE g Fo o
74 BR-go] gRE Qv ko] Rz wE 7|54
AE 9 oE T Z2 dAE el Algs] Easi,
oheket A WS olgsta #AetHoly a5 7Y 74
=2 AEL Ndstodor dttal AARNY, B2 EhH R
A JHAES Y AsARTE AS5ET F#2AHA %5
& At glen, I F AoleyE HIPst= EHS 1
Y FAA 4 42 AZhEo] Pt T2 AF A
do] wk=A] Hesiria AZtE X2E g &3 OE
283 28 8 53 22 gr Fgo] ojoX|aL 7] w&
o 4ol Ha HAH7F golgt A& st A= H

lo K

B R

o] 271 Aoz difs] Bop?,

2 A LegubRaih g9 st Qo] glex| At
W57 9jste] Rl duh Zo] 3 2HES Eegiy 1
ek F(SHR)ONA ZFste] 1 azts BAsA.

FRURAE Bojat & ke A3 A 327
ot olghy] BrS 77 12.5%9 44.9%% 94 YA
2AFEY @42 AR ¥EA pumping® 2 QlE £57]
o} o]gh] gto] ZYste] 1o W sEgoz gL}
Z7] dre A B uhEeK(cardiac output)Ql FA
o] &w=ol oFul FulA|o] ehyol os ARE T, ol
ore P 520 £x Fulo] A4, o 52| izt
Z 27] 5o gt 24 "Gk, ol 8 295 A
o Hoke §AAAFH, vk TmEge] o3 o<l 7|
Sof EA7} wetge o, chkst AT Faho] 384
F ol WSS Ssjol dith AR TE
d2lo] B polg AFste] B Aot ARtE ISP T
gk tet wEe A7 7|Fe o B dvt 9ad Ao
Al 35 &% fAEs 2 PAx -
1% 5 therst aqlel wet gebAn, Qubxel Aut

£ o N o
o r{
o o o mgh 4 ¥ et

I 2

]

i

7
2 gURE gHet APz 24.5% Fagto] ¢ 17
AFNNE Auksrt ZragTh vlwetge of vjse A
Ueridet, olgidt Ante 37 A7EA agd -
Fselatel] tiet T Aste] auke slsks Basgh
Jolgom, o2 fYST} HwetPe u Rok T
HoF Aste Ve ict,

22YAEEe FZof Aty AYe ZyaHE B3
= HE|& 70%, free cholesterol FE|Z ZAsl= UHX|
30%E el o2k Wolrt, ZH2HEL ¥ XA 2F
T Auoln wEAte wisls|A Ao F4HE =okFn,
AHRO|E $2H(steroid hormone)? FAAANE Z2o 4%
& 3= 293 A Aotk AU BF st kod
Zo) Az} w3} g, A 7% A 5o Ado] wray
7] g %2 ZYAHE £ ARL WA=
9 ot 2% W nZYAEERZY BAHS AL
stgidl £27)8%dT oy Fgte] 22 AHE Tt B
ok ATIAZE Aol AT, U ZH2H ST
o BEAo] ¥ty wustgct £ AFoA SHRe| i@
URas Az Agze 2Z28E $37 grzEg
20.4% Zagoz A7 A% AT

9o AnolA R upe} o] RERhtRs Fhe ot
v, AEA4 D triglyceride 4ol o9l EE et
ok, tize] ws) 27.7% A= Aaske oz AT,
ole A FF 29 ATIL & 4 AT}, Triglyceride
L AT e o8] 2o T Fagk ARG U AHEE
Aek, Bz e A WRT Dt st iR
2 8 2 18YT P uRd Aasat Hanase
do7)= Y¢lo] Hr} o]F3t triglycerided] Hats BF A
A QRO AA e AL Fo] THFUY] wES 7
713 FEZe) S 22U 5 Q7| YR uje Fagt A7
Al Felatao”,

o
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pel > Mo o e Ho
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L TE7) g4 o] B 89 & = A7l
CON v ¢S Wi, Z42F 12.5%2}F 44.9% s}
£ AR Uyt

2. ¥kl 94 5% FASHe Aog AT

3. TCHO%} TGE Z+Z 20.4%, 27.7%2 T4 v|&o| &
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