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Abstract

In this study, Schizandriae fructus which has been used in oriental medicine and folks remedy, was studied to apply
to functional foods and oriental medicinal cuisine. The aim of this experiments was to investigate the effects of
Schizandriae fructus water extract(SFE) on the renal function, plasma renin activity, plasma levels of aldosterone and
arterial natriuretic peptide(ANP) in rats. Spargue-Dawley rats weigh 200 g, were randomly assigned to 3 groups such as
basal diet only(BDG), basal diet with 0.5 pl/g SFE(LAG) and basal diet with 1.0 ILl/g SFE(HAG). The results were as
follows. Water balance decreased significantly after administration for 2 weeks compared with the control period in HAG.
Urine volume increased significantly after administration for 1 week compared with the control period in LAG and HAG.
Urinary excretion of sodium increased significantly after administration for 1 week and for 2 weeks compared with the
control period in LAG and HAG. Urinary excretion of creatinine increased significantly after administration for 2 weeks
compared with the control period in HAG. Plama levels of ANL decreased significantly after administration of SFE(0.5
[l/g). Plasma levels of aldosterone decreased significantly after administration of SFE(1.0 pl/g). There results indicated
that Schizandriae fructus can improve the renal function through increased urine volume and sodium excretion. These
results imply that SFE could be used as a potent food resource for diet therapy or clinical nutrition.

Key words : Schizandria fructus, renal function, urine volume, sodium excretion, medicinal food.
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LRt HHE 3K Magnoliaceae)d] B9 21| RN Schizandra
chinensis Baillon, FibkF) = 8FQU|xS. sphenanthera
Rehd. et Wils, #d17ik7)o] H&E FoiE Az o=z
E(ZR), 3 ER), ST, SHACSEH), FHAHEH
), FRGIAE), BAEH S B2)HIz 1986)
SHZEEH AE, 715288, 3 oA Y 45
Frie]42l 1980, Hsu et al 1986, SoF) AL 1997, FH-2]
FT9EI 2002).

Quizte] AAL B, |HIT, ke BHelY L b, O
BARECZ(0]/d]] 1980, Mgte|Huhatd 1994) ghdol A=
3%, A%, A3, G 59 FFA A HLEFZHAY
1986, Zkt|ALA 1997)2h 7H8. 3 (Zhu er al 1999) 2 &7
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H(Molokovskii er al 1987, Z=2FNALA 1997), T Lo 3t
3 2L ETH A 3] 1986, Molokovskii er al 1987, Zhu
et al 1999) 2 &4k3} E3H(Jung e al 2000) 5] Exow
AHEE T St @RS o] 83 9EhA AT RE o] H(Lee
et al 1989)2] ew|zte] vy B2 g BN 7 5

(Kim et al 1973)& §-7]4F 2 anthocyanin A2 Zo) o) 5le]
Y:

H st om, eKYang et al 1982)C anthocyanin 249] oF
740l el ATtk EF orlale] Ry AR,
7138 (Lee & Lee 1989a), o}u]i:=4KLee & Lee 1989b), 62
9, AA 9 H3] {7]2HHikino ef al 1984)0] i3k 4&
o] A7= FYPHAT v PR S 28(Kim & Jang
1994), 2Zo| t)3t 31 = 2-8(Shoju & Yasufumi 1992), &5+
5 Z}-8(Shoe et al 1987) I nA|¥ZFo] nx]= JIHOck
1995) Fo] delzlem 53] enate] Ex}18o: bacterial
actiono] §lo] dF2HE-& Yelittn E3slo] gly(Jeong
et all 2000, Lee ¢t al 2001, Lee et al 2003), 443} 7]% 2
‘&0l 3t AH(Lee & Lee 1991, Jang et al 1996)% K31
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93 glek onlAe) elAge SFNRAL S A
o e 2SN, 4FAR AT 2Pl B B
Mets, sl dalaE F2 Aol 9 AAY s
AGRE S0} gel wu) 24 28, BF By
4g, A3 FEAIE 4 ol dvkm Basm A}

(57 1975, 73 3] 1991, Tang & Eisenbrand 1992, Huang
KC 1993, Z<2FfALA 1997).

g S20ME OulAe) FA MLE o) §7 ¥ Ty
o} =2 H(Hsu et al 1986), S0|A} ) So] L-H(Hsu et
al 1986; A=Z3slo]dZgte]H 1994) @ Qu|X&=(Hsu et al
1986) ol 7HgEo] o] &5l itk

F AJEL diphenylcyclenA| 2] lignano|x = &-5-8F0l
18.1~19.2% A xof €3ttt 1 = schizandrin, deoxyschizan-
drin, v-schizandrin, schizandrol, pseudo-y-schizandrin, schizan-
drin C, schizandrol B{gomisin A), gomisin B, gomisin C, go-
misin D o] 225 o m(lkeya et al 1988), o]&lol AFE&
ok 3% F-83}1 citric acid, citral, B-sitosterol, HJEFY C, E
=% 3F38lal ATHYang et al 1982).

22 5ol obgl ABANT AR 7 5ol A A7)
grs] P HEX o] & o] &3 7| HEFY A AHE
o] Lojilm 9lo HKang et al 1992, Min & Oh 2000, Kim
et al 2002) AAA Az, Tl L BebHel 2A) Mgy
£02 o] Foeo] FYl Be w3 AlZko] Bestele
AZEY 754 AFor Bt ot BHLT AFLR
9] #4-& M B AFAEC] A ofoltfolef F
g 93 B2 x¥o] dasteigt AlsdTh

Qnjale] AlFo 2 &5 9T V2 AR B A
< B3 2R A2 B AR 1 AEE EUE
Adulol o 9 X5l 2Fc] B F e SHeE &&o}
7] A ATE Age B AFAES E8d AN erfat
ol B, & F F4 HEFZH Yol viAe ¥ T
EAE B THstaA @A AR ARREI 3
= Laser Doppler Flowmeter(LDF)2& ©]|&-3to] Qu|z} d4
FZ5o] FHY T4 HIEFII ol mAlE G =
Abste] B 3138k tHPark & Han 2004). 7L § & o]0 B B3
JHE A B8 AB 2A%e3} BaALe] Aol v
= Qge D) sje BAAA oA AR e

T A& 7150 HEs ¥, renin 4%, aldosterone %

HE 2
1. AES2 W 29 2R

2% 7% uiXe 2uixte] EH 559

A($)E 13 AYE(Sam #31, Samtako, Osan, Korea)9} E-&
3] o dFY o 4@ B0 A F 4 &
9 200kl WiESIR, enlAE HANA @ dEe
I A S gd 0.5 L TEE 27AE B3 low administra-
tion group(LAG), = g 1.0 fLZ F<& high administra-
tion group(HAG), = Al o2 F3Uth

2. @0lxt AlRe| Tl W Fof
B Ao A8 Sl A% el TSl 93
1 3]

et elne 24 o) skl Agsdch
om|A} 300 go] ZFH 2,500 mLE D1 Wzr|E AR

slo] BFYZIoR 3A2 7tE3El FEIT FEYS
7tolAl 2 oJ&&m 3,000 rppmoE 30E7F A4lET sl

2100 mLe] 972} HEFhg dof AYo
o FEE Fu|E AEE 24 1049 878 B3 Foist

Ak

3. Ay 7|zt

A Tl i F 7133
TAXNE 157:0E euatE Fofoh] @2 x7Izk 2
252t QuAE FASIAT 45 R 7} A2 e Al B

& 48l Bole Ak

5. g&e| 4|

ovlAe] B RIS 9Aske] 237 Tl F scaffold
2 G5l RSt} 5 ANP(atrial natriuretic peptide)
2 2257 Y8 AEZ AL proteolytic enzyme in-
hibitor mixture(ethylenediaminetetraacetic acid(EDTA) 5 mg/
mL, soybean trypsin inhibiter(SBTI) 5 BAEE/mL, aprotinin
200 KIU/mL)7} E0] 3l tubeo| &4 4TollA 3,000 rpm
2 s s stk

2 uio| Creatinine, Electrolytes 2! Osmolarity2]

=X
= o

I

W £9] creatinine-2- Philips et al(1944)2] WH 2 2 spec-
trophotometer (Spectronic 2000, B & L, Rochester, USA)E
Abgslo] Zske on, ) A-2 electrolyte analyzer (Nova
4, Newton, MA, USA)Z H23}31 2™, osmolarity= osmo-
meter (3C2, Advanced Instruments, Needham Heights, MA,
USA)E AH&ste] S48ttt
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7. SAIAEFHS 0|25 Renin HHE X

4 renin == 25 1L Aol thEke] renin 712 S 7}
ato] A H angiotensin 12 3ot Wlew A aksigint
(Cho et al 1987).

Angiotensin 12] #4]3= Goodfriend et al(1964)2] carbodi-
imide WS W83t Cho er al(1987)2] #{ol what AA)s}
It} = angiotensin I [(5-lle, 9-His)]-2 7}E2] 8 albumin
off A3AA E32] Freund's adjuvante} 2+ 4do] 6 71 1 3
A ofe] 9o FAlelal 2 F+ FRE] AGste] I titer S =
Fatnon, A4 56TA 30 £+ B4 ssle] =33}
ek Titer7} A% ¥ angiotensin 1 3F& A& AM8of Helsle
E v gAste] & Urol ~70T Eastth
Renin®] 7]A-L2 Cho et al(1979)¢] WP wal FHEQ 0
renin B/J=9] 2738 9% angiotensin [2] 242 Sealey &
Laragh(1973)¢] W8-S W33l vhd(Cho et al 1982, Cho et
al 1989)o] wgkc}.

#3824 9 angiotensinases?] 2JA]| 4| 2= EDTA, phenyl-
methylsulfonylfluoride 2! 8-hydroxyquinolineS A}8-3}% 1
angiotensin 12] radioimmunoassay = bovine serum albuming
X33t tris-acetate buffer(pH 7.4, 0.1 M)E A}2-5H= W o
Fale] AAIFHTHCho et al 1989).

47C o]alel|A] 18~30%7t 1hx] & charcoal suspension (acti-

vated Norit A charcoal, 6.0 g, Dextran T 70, 0.625 g, phenyl-
mercuric acetate 34 mg, tris-acetate buffer(pH 7.4, 0.1 M, 1L7}
HATHLZ bound form3} free formS £-2]81% 2.1, gamma
counter (Autogamma 5500, Packard, Downers Grove, IL, USA)
£ AHE-3tY] 1 radioactivity S 23 st Th

8. &Zt Atrial Natriuretic Peptide =T 2| &3

Sep-pak Cig cartridgeE 4 mL9] acetonitril?} 4 mL 0.1%
trifluoroacetic acid(TFA)Z #/J&A|71 & Sep-Pak Cis cart-
ridgee]] &-2¥ ANP: 60%9] acetonitril 1.5 mL=Z elutions}
o polyethylene tubeol] o} Speed Vac Concentrator (SVC-
100H, Farmingdale, NY, USA)Z Z¥A|Zit) AP Mol sk
G| e= Cho et al(1987)2] W) wle} A%kt 2 AP [
9] A= Goodfriend et al(1964)2] carbodiimide ¥FHey w}
2} AP <} bovine ethyroglobuline®} conjugationA]|# %2ke]
Freund's adjuvant$} 2+ &30 65:7L, 1500)] 13]4] 2] B Eo
FARHATE AEL 25 FHE] Ao, 1 titerS A 5}

oy, AL 56CoA 3083t inactivationdled A}&-5154
t}. Titer7k 24 € AP 9] FPHL Al HJES &
%o o] ~70Td) BAALT.

['PIIAP M9 A|ZE $]3} iodination chloramine-T me-

thod(Brenner & Rector 1981)¢] 2J3lH ). = sodium phos-

el

KotAlo} mAimHEas

phate buffer(pH 7.4, 0.5 M) 25 L7} 591+ eppendort tube
ofl 5 yge] AP T (Peninsula Laboratories, Belmont, CA, USA)
7} B0l 5 UL solutions} sodium iodide-125(1 mCi/10
HL, Amersham, Aylesbury, Buckinghamshire, England)) 100 uL
£ 715F9 ). lodinationd}r] Z)Ae] = chloramine-T(3.6
mg/mL) 10 L& 7}t § AoA] 40231 2 2HA pi-
pette 2 315199 11, sodium metabisulfite thAl 30% bovine
serum albumin(BSA) 200 uL& o] ¥he-& HAAZ F
Sephadex G-25 columno] FAAHA 7}l3, 02N acetic
acidZ elutiond}H THFU 4= 0.5 mL/min). Elution buffer:=
0.3% BSA, 0.3% lysozyme¥} 0.1% glycine S &3+ 0.1 N
acetic acid$ 2™, fractionationg 3} tubed]] = 200 KIU/mL
9] aprotinin®] 33 elution buffer 3 mLE 7}l =&
radioactivityol] |8 AP ] 5418 WAt} o | mLA
fractionationgt 2| & & T3+3la] 25 UL&d] Eo}9 & radio-
activity 8- 274 5}1, iodinate AP [} peakol |43} frac-
tion2 3,000,000 cpm/tuberk T =2 o] -20Td| B s}
Rom, tubed 8,000 cpmo] HEE St ARSI

AP M9 radioimmunoassay = 0.2% neomycin, 1 mM EDTA,
50 BAEE/mL SBTI, 0.02% sodium azie 2 1% BSAE I3}
%+ 0.1 M tris-acetate buffer(pH 7.40)3 A}-2-3}%5 T} Extracted
sample-2- 100 ul.2] tris-acetate buffer= reconstituteslo] ARg-
=g

Assayr B4 Q) equilibrated RIA HPH S AL8-3l9 o1,
disequilibrated assay’= A}-8-3}9 &= v}, o]uli= 100 gLe] anti-
serum3} A]JE 100 gLE 4To|A] 24A)7t incubation3dt &
['""IJANPE %2 #7}3} o] bound form¥} free formS
2] 3%t} Bound form¥} free form2] ¥-2]+& charcoal suspen-
siong AF8-3}%4 21, goat antirabbit v-globulin antibodyZ A}
£-8}= double antibody technique® Al-&-8le] v w3ty Th
Charcoal suspension renin assay ®%(Cho et al 1987)0] &

st Al =8k

9. 8% Aldosterone == =3

YA} aldosterone ¥I=+= aldosterone solid-phase RIA kit
(Diagnostic Products Corporation, Los Angeles, CA, USA)S
I =

10. EAX 2]

AR AT} EA A A Stat View' " (Brain power, Inc,
Calabasas, CA, USA)E A}&3}d computer (Power Macin-
tosh 6100/66) 2 x5} 2™ p-value7} A3 0.05 o]5}2]
78 ol atol = I AL, AEX| e T2 meantSE.

2 3Ach
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1. A% 7150l lxls 20[xke] 23}
ePIAL A 7159 ele] AE AE G AL

o Table 19 JeRygich

1) Water Balanceo]| o|x|= gt

onzE Foslx] & BDGE] water balance: T)Z7)
7HE<t 6.04 mL/100 go|ler, 1, 25 Fof Zbz} 6.35 mL/
100 g, 6.09 mL/100 g2 2 thZ7]7}2} §-lgk zpo] 2 Lyehy)

A skt
0.5 il/ge] Qu|AS Fof ¥H2 LAGo|| 42| water balance
£ hZ717H5<E 6.74 mL/100 g ©|9em, 1, 25 Folj&= 7}
Z} 7.19 mL/100 g, 6.25 mL/100 g& & tfZ7|7 e} |2l af
ol g Ho|x| ggktt. ¥ 1.0 i/ g Foit-2 HAGS| water
balance= thZ7]7HE<H 7.68 mL/100 go]$l o, Fof & 1
_Z,_Oﬂ_t; 7.48 mL/100 g© 2 f-olgt WE-S Holx| eigront,
2 Zoi= 6.74 mL/100 go 2 TNZ7)743} H)mA] Sl

2) 2@kl ojx[= °o*°§

R

Sn|ate] &3 561

2% Foj= 747} 2.25 mL/100 g, 2.16 mL/100 gO. & thZ 7]
23 93 2to] S Holx] gkt
LAGo| X&) Aweke o 27])7kE<t 2.45 mL/100 go]9le
o, ou|x} o] & 130 4.05 mL/100 go 2 {98 =7}
E Hg o} Fof 25 Fo|= 2.85 mL/100 g2 o) 27|37t
7 felgt ztol7t giith
T3 HAGo|M 9] & gke t)27|1He<k 2.30 mL/100 g
olglen, ou|x} Fo] & 150 291 mL/100 g2 £-9%
Z7F8 Bk ey 23 Folle 27|33 {2 % Abo]
£ YepiA gsich

3) MalZ viAzkof o|x|= Fet

BDGoj|A] AW 2 Na' ujAd & t)z7]7H5<t 14845 LEq/
mL/100 gollem, 1, 250 ZF2} 158.41 gEq/mL/100 g, 153.32
UEq/mL/100 go & 27|t} fojgt Aol & #2d 4 ¢l
Atk

QmA} (0.5 ilig) Fole] AW 3 Na' wjd e 7]
7HEQY 136.42 JEq/mL/100 go|Qom, Fol & 15 163.72
UEQ/mL/100 g, 23 Zol= 155.03 tEq/mL/100 g & )27
Ztoll BlE) freld 718 Bk

10 pl/ge] @mAE Fof e Fo| 29 F9f Na' wjd
ZFe th2717HEQt 12040 1Eq/mL/100 go]®lom, Fol 3

Table 1. Effects of Chinese water extract on the renal function in rats

BDG LAG HAG
Con.trol 1 week 2 week Con.trol 1 week 2 week Con.trol 1 week 2 week
period period period
WwB? 6.04=022" 635+ 046  6.09+0.15 6.74+020  7.19+0.25 6.25+0.30 7684032  7.48+0.25 6.740.24"
uv? 2.1240.08 225+ 009  2.16+0.08 245+0.14  405:043""  2.8540.19 230+0.08 291014 2.35+0.09
UnaV? 148454974 158.41£12.43 153.3249.65  136.4247.82 163.7240.05  155.03+8.08° 120.4048.17 151.54+7.34" 151.6149.23"
UV 0.77£0.03  0.75+ 0.03  0.70+0.02 0.79£0.04  0.81x0.04 0.77+0.06 0.85£0.03  0.91=0.03 0.77£0.03"
CH,0® -17.58+047 -16.78% 0.60 —17.5120.41 -16.0020.31 -15.09+0.58 -16.094042 -—16.354049 —17.064£0.86 —17.77+0.49"
UV 4124010 399+ 0.09  4.20+0.06 3.7240.10  3.73+0.09 3.89+0.09 3.69+0.12  3.88+0.15 4.03+0.11"

Y Values are meantSE.
? WB : water balance expressed in mL/100 g of body weight.
» UV : urine volume expressed in mL/100 g of body weight.

9 UnaV : urinary excretion of sodium expressed in Eq/mL/100 g of body weight.
DUV urinary excretion of potassium expressed in mEg/mL/100 g of body weight.

9 CH,O : free water clearance expressed in mL/100 g of body weight.

" U4V : urinary excretion of creatinine expressed in mg/mL/100 g of body weight.

* . Significantly different from the control period ¢
BDG : basal diet only.

1 p<0.05,

" p<0.01,

Hooh

: p<0.001)

LAG : basal diet only with Schizandriae fructus extract(0.5 pL/g of body weight).
HAG : basal diet only with Schizandria fructus extract(1.0 iL/g of body weight).
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1, 2380]] 2}2}+ 151.54 pEq/mL/100 g, 151.61 uEq/ml/100 go
2 &7t Hjs) fojet 2HAaE BEith

BDG9| &M F K vl gk tl2X|3+52t 0.77 mEg/mL/
100 goll e, Fof & 1, 25 Fole 242} 0.75 mEq/mL/
100 g, 0.70 mEq/mL/100 go. & R2]3 WES Ho|x| &3k
th o)A} (0.5 il/g) FoiEe) & F K A g ghxA]
7HE<t 0.79 mEqg/mL/100 golglom, o T 139 091
mEq/mL/100 go.2 §9)3 2718 B3 on|xK1.0 ul/g)
FojFel &M F K wjd ke 2 7HE<t 0.85 mEg/mL/
100 go]len, Fo] & 230 0.77 mEq/mL/100 gO. & <]
¢ FAE Bk

4) 7zl T2 gzl n|x= A

BDG9] #2]% vd 2 tl327)7HE<t —17.58 mL/100
goliew, 1, 25% z+zb ~-16.78mL/100 g, —17.51 mL/100
go 2 {ol3t Ao|F Holx] gFirh

29z} (0.5 ul/g) T FEieE ML gxr|zt
29k -16.00 mL/100 golQPom, Fol % 1, 23 =
-15.09 mL/100 g, —16.09 mL/100 g© & §-2]3t 2}o]Z Ho]
A} ¢kt Table 1).

LW} (1.0 ulig) FoAe] frelait uld 22 dzr|3t
FU% ~1635 mL/100 go| e, Fof F 15el= ~17.06 mL/
100 go 2 {23t zpolE Holr] ggror), 234 -17.77
mL/100 g 2 FoJ3t 74AE Byr)

30

"
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Fig. 1. Effects of Schizandriae fructus water extracts on the
plasma renin activity in rats.
BDG : basal diet only.
LAG : basal diet only with Schizandriae fiuctus extract(0.5 ul/g
of body weight).
HAG : basal diet only with Schizandriae fructus extract(1.0 UL/g
of body weight).

o - g

HolAloh gtk dait

5) &~ = Creatinine oAz O|X|= dE

BDGo| A4 2] creatinine B8RS o] Z7]17FE<t 4.12 mg/mL/
100 gollom, 1, 253 74z} 3.99 mg/mL/100 g, 4.20 mg/
mL/100 go. & f2|3t }o]2 Holz| Ysich.

LAGO| A 9] creatinine vllAd %2 th27]3FE<t 3.72 mg/mL/
100 go]glom, Fof I 1, 23 Z+kzt 3.73 mg/mL/100 g,
3.89 mg/mL/100 go 2 foJ3t WEe Ho|x] eirh

HAGo| A 9] creatinine ®ijAd 22 th27)7H5<t 3.69 mg/
mL/100 go]2lom, Fof F 130 3.88 mg/mL/100 gO &
o3} 2po] & Holx| ggko), 2F T o 4.03 mg/mL/100 g
oz hx7|ke v fofg S7HE Bch

2. €% Renin 2MT 9| B35}

BDGo|A¢] &7 renin EAYEE 17.97+2.07 ngAl/mL/hr
o]9lom, LAGS} HAGO| A= 712} 15.35+2.73 ngAl/mL/hr,
20.13£2.02 ngAl/mL/hr0. 2 BDGe| %59 §93 xjo)&
Holz| gisith

3. &Zt Atrial Natriuretic Peptide =T 2| g5}

BDGol| A 2] &4 atrial natriuretic peptide F5=+ 50.86+
2.74 pg/mL ©|Q1 e, 0.5 ul/ge] WAL Tt FojlA
L 425142.17 pgmLOo.2 §2l3t A4S Rgu) v 1.0 u
L/gE T Fo|AE 56.09+5.74 pg/mL e th2T3 &
o] ztol7b EhA]l 53t

70
-
o5 &
7 8 604
H 8
< Q
9 3
- B [
2 8 501
2 .
& & 40 ?
2 ‘%
= it .
30 i / /

BDG LAG HAG

Fig. 2. Effects of Schizandriae fructus water extracts on

the plasma levels of atrial natriuretic peptide in rats.

* : significantly different from the basal diet group at p<0.05.

BDG : basal diet only.

LAG : basal diet only with Schizandriae fructus extract(0.5 UL/g
of body weight).

HAG : basal diet only with Schizandriae fructus extract(1.0 uL/g
of body weight).
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Fig. 3. Effects of Schizandriae fructus water extracts on

the plasma levels of aldosterone in rats.

* . gignificantly different from the basal diet group at p<0.05.

BDG : basal diet only.

LAG : basal diet only with Schizandriae fructus extract(0.5 UL/g
of body weight).

HAG : basal diet only with Schizandriae fructus extract(1.0 uL/g
of body weight).

_—

4. &%} Aldosterone S E2| 3]

BDGA| A 2] &4 aldosterone F =+ 235.69+68.82 pg/mL
oo, QuzH0.5 ul/g)F i‘% 62.31+48.71 pg/mL2
2 fFot s S HolA ko X}(1-0 UL/g) FAT
£ 125961270 pg/mL o2 F2]3t 742 HATh

gk

a

RO &9 thdy g BAY QolAT 2 ALK
Wi} et A evlAbe wEiel B A
I R - B - AR - OB - T - R - R - B
RS - EE - WEE - EIERE - B - RS - IR - kel
RESITHERS 1975, PR 1991, FoFhAA 1997).
Quizte] ) ate-E FFAAA Y TEH A &
Ao, AFPAA TS 288l AedS s,
Foll sl s S8l ok w3 A 3 AR
< 3 fde] BHRERE, 9FY BHIEIEE, A

FEAI)E A Fol vt ZEA Joem(Tang &
Eisenbrand 1992, Huang KC 1993), Q0jx} &2 CCHUZ
e et 3] Eﬂrﬂ Itk 3l T(Zhu et al
1999), o Eu] o} AFE-E JATin = AcHFeF
A 1997).

Ao 71 e wHlE

o fol PN

tlo

CERUEERE:

%A, acid-base

A gl uE emate) Azt 563

balancedl] 7] 2 WE¥] 7]#<] < 8Krenin} renal erythro-
poietic factor)2 3t} AlAtol| 2] A H 24 sodium viA
Foll 93] FH¢EH, ol AFEA S, A¥F FFEH
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