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The mechanism for anti-drunk and anti-inebriation of Konjac Glucomannan

i AE A 2=
ZHENG Lian-ji"'* DENG Li-ling'
(L. PRI R B B2 2 B, B K

Z w e

LUO Jia-ni'
400716 ;2. TR 5 T #F 58 7, T B

# o

ZHONG Geng'*

Kot Al

ZHANG Shuai' DENG Li!

4000425

3. R RO B fh TRBEAIFE B0, B\ 400715)
(1. College of Food Science Southwest University, Chongqing 400716, China; 2. Chongqing Food Technology Institute

Chongqing 400042, China; 3. Chongqing Engineering Research Center of Regional Food , Chongqing 400715, China)

BWE . ALRRANETW R FH H &K (Konjac Glucomannan,
KGM)# § L4 R,k A 56%vol 4L E =48k § 7 =
HATER, L KGM 2t e BB AE A R, &R
B F (240 mg/ke) . & (400 mg/kg) F| ¥ 40 7T A 2 2 K &
Dl e I A o RN W e o 0 o ol 1 = R
PR FAM i LR E R TR AR BN FA
R 48 % 4 % F T 8 BL & 8 ( Alcohol dehydrogenase,
ADH) | T 8 it &85 ( Acetaldehyde dehydrogenase, ALDH) #=
@ it & % P450 (Cytochrome P450,P450) 4 & 3 2 % # &5
b oHEATHEDRE A A LS e P R =B (Methane di-
carboxylic aldehyde, MDA) 4~ & 2 % K& 1K . it & 1L 4 B AL 85
(Superoxide Dismutase,SOD) & # ., — &4t & (Nitric Monox-
ide,NO) 4% .37 7| B & E2(Prostaglandin E,PGE2) 4% &
FHt &, LA O sk 3 3 H) I8 M 69 oK, Bk
HPCEIRE ;@ A RR A A R o MDA & % 6 K.
SOD #& /1 \NO #= PGE ®¥9 A 2R %2 T EA T B 2509 3 45
JH# & T MEF ADH,ALDH.P450 4% ,i8 it 2 8 I 4.5
Fo L BF FALBE & o ik B A AR, KB LB BB AR

SRR B W R AR RS AR AL Sy K B

Abstract: In this study, different doses of konjac gum powder
(KGM) were administered to Kunming mice to study their the anti-
drunk hangover effects and its mechanism, and the model was made

by intragastric administration of 56 % vol liquor of Red Star Erguo-

tou, China. The results showed that the middle dose (240 mg/kg)
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and high dose (400 mg/kg) of KGM could effectively prolong the
climb time and Latency time of drunkenness, and could significantly
shorten the drunken mice sleeping time and sobering time. The etha-
nol concentration of serum in the high and middle dose groups was
significantly lower than that in the model group, and the contents of
alcohol dehydrogenase ( ADH) ., aldehyde dehydrogenase ( ALDH)
and cytochrome P450 (P450) in liver homogenate significantly in-
creased in high dose group. The contents of malondialdehyde (MDA)
in gastric mucosal tissues and serum in the middle and high dose
groups significantly decreased, while the activities of superoxide dis-
mutase (SOD), nitric oxide (NO) and prostaglandin E2 significantly
increased. The anti-alcohol hangover mechanism of KGM might be as
follows. On the one hand, alcohol absorption was inhibited by the
KGM and the ethanol concentration in serum is reduced. On the
other hand. the decrease of MDA content. and the increase of SOD
activity, NO and PGE in gastric mucosa and serum decreased the
damage of gastric mucosa, and increased the ADH, ALDH, P450.
Thusand the alcohol metabolism was accelerated through alcohol de-
hydrogenase and ethanol oxidase system, then its anti-drunk
hangover role was played.

Keywords: Konjac Glucomannan (KGM) ; anti-drunk & anti-inebria-

tion; effect & mechanism; animal experiment
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Y G ) i, A Y KGM 0 I 1 1 ML, LU O KGM
e LA A T 7= 5 1) T R A N AL 3 O 4R
1 FRLS 5%
1.1 ##
L1 s e

KGM(160~200 H) : 5 H#>>90% , 5 K HE X % & A KR
NEIE

218 Tk .56 Yovol, bRt er B I A R T
1.1.2 5

SAALE 30T 2 R T R e Ak R

CWE ST 35 At s TR R TR

NS CADH) U & . 2 B S CALDHD i 57
B VAN (PA50) 5] £ 9 8 (MDA IR 7 £« 1 5 2t
B Y TR I AT 5

— &AL A (NOY I & 8 S0 ) 33 4L B (SOD) i Il 4
HIF I 2 (PGE2) iU &5 « KRN MEIR A= W BH A BRA F]
1.1.3  FEER &AL

G B L5810 B, fiE Eppendorf 24 7 ;

B E R K VA B - HH-4 B, Sk T & AR A28 4T BRA 7 5

B AV YR 3 XL T8 46 . DHG-9070 A B, |- g 55 ik BE 2213
A PR

B R JTI0001 B, b 3RS K F AU SR A R A A 5

S EREAY . GC-2010 B, H A< 5 HE A 7 5

AR : HIMG B, 56 A R 7
IR BT = o) 7/ B W ) 7 e A N W O N e M
(20£2) g B EEYHEARA R A AL Sh W) & HIES
SCXK-(Z)2012-0011 . ke J5 25 Ao /N BRUADRE S HOR) , H i 2
EL7/Es NSl /N KL S TP 57 s s L7 M R L SR
22~24 °C, MIXHIRBE 40% ~60 %6 , % i i X4 <o & 2R B IRf
JHH 12 hOIF AT 8:00~20.00), 18 il 6 1% , b5 7 R, B
oK.
1.2 KGMxtaEERS/ N NROREER
12,1 MEER R E WREHM/AR 40 H.4 1 HKE
NPEMESFR IS L BEMLAY A 4 1.4l 10 B, 212 h 5. 54
YR Sy B E 56 % vol 4 13,14,15.16 mL/kg « BW,
IE SR /DN LR TR 256 RN T R . 3 % T R IR i S T R R AR
BV ) i . O ST IR I 2R B R B L R R
1.2.2 WEERITIEE 40 HE B ANELE N RS 1A
Jai K /N RBEDLAY b 4 4.4 10 H. 4 4/ RARTERT 12 h
AR, MA/NRIE 14 mL/kg (REHEH 56 % vol 41 &
TRk T 25 B AL AL /N B R S A BUAE B AR KO
G H L R 2N B R 0.4 mL/20 g (AT RE H K E N
170,240,400 mg/kg 1) KGM ¥ . 12 45 A1 %t 25 41/ BtE A7
PRt A5 0t %

W2 A5 AL /N BRI 36 Bl 50 9 sk BT L SE T

B 25 30 B T B TE S ST SR I TRD R B O SR K SR B DL
TV R ) = T80 0F B I 2 B ] — 245 Y7 b I 5 B B P ) = 9 IE
SR 52 8] — B 0E B4 T Ok s [ 5 TS B ) = A I K B2 )
() — 26575 1 [
1.3 KGM 2 BESEHSMNRNBENERR
131 WAI Wy ardl Kgnzy  BWIRhaEvE /N RS0 B, B
PEMRTE 1 RS K/ BRBEAL 3 5 41 GE# 40 B8 4H , KGM
o BRI 4D . A4 10 1. X5 8 & 41/ Btk 47 R
i bR SRl k. I ET 12 h AR R ORAROK . I 4 4 ]
0.4 mL/20 g AT RE H W K 170,240,400 mg/kg 1) KGM
VW78 A RIS R 2] DL S5 25 R AE PR R K 8 L 30 min )5
RERZH AT KGM 4134 L4 56 Yovol 4T 8 43k (I s . &40
¥ — W MEEE 452 8 B A4 mL/ kg RE AT .
1.3.2 BEARREMLH KH/PRER)S. T 0.5.1.0.1.5,
2.0,2.5 h & BF [A] 5 5 1 47 R ME & BkCR M, 3 HE F 37 °C
BB, #E 2 hJ5, F 3 000 ~4 000 r/min & .
10 min, B2 M0 503 T 4 CORAERAE. #EW 2.5 h )5,
Ji A BE /N GRS U L TR AL B A 45 TR AL 4 50 35 1
BB OFE RS, S AR KEL IR R T A
2 & LA 20
1.3.3  KGM X /)5 BUIMLIE 2 B BE 1) 82 1l

(1) o ofl i 2 7« BBOHk BE 6 2 50,100,150, 200,
250,300,350 mg/100 mL A JC /K Z B i W (% BE 0.789 ~
0.791 g/mL)100 pL, 4% Nk EE A 100 mg/100 mL A9 N x4
SN BV (% 0.784~0.786 g/mL)500 pL,3 000 r/min
B 5 min, BUEIE 0.6 L #EAE, JFIC & B Mg,
BN BE AR ST AT ERE 3 U, 2 T N B b o il 2k L AR AR
R FENAL A (LB 5 N AR (P9 B 11 e T B 2 L 6 A A
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Figure 1 The standard curve of ethanol

(2) MR LI 100 pL, 3 F 0.45 pm JEREIE .
AAE Y BT 500 pl, 3 000 r/min B .0 5 min, B WK
0.6 pL i AZERE .

(3) 43 A : GC-2010 TS AR 354, 4 + : PEG-20M
ik A7 95 B AN A s AR BT : 100 mg/100 ml S Py 5 #E A
FLRBE 190 °C 5 43 Ui BEAE 5 A 2% (FIDD I BE 240 °C 5 AU i
. 25 K 400 mL/min, & K 40 mL/min, B X (& )
40 mL/min, (A3 FE 3 # 0.97 mL/min; #EEERE 0.6 pL; AR
¥ TLR .55 CARE 6 min, F-LL 5 °C/min JHR % 70 C ., f#
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RIS T2 A0 45 < O 4 4 SROW 70 A TS 11 LB 5

B 40 s, K5 L 30 °C/min FHEE 110 T,
1.3.4 b B 20 A8 b AR R P G B0 G0 88 R A 3
E/NEUL TS . B 445 %t SOD W& M NO & & . PGE2 &
ok A TBA 35 E /N BUIMLY B 412050 % vh MDA & 4,
T H i B 3R] & U0 P P A
1.3.5 X FAHZUE BRAE bR 00 R SR D G I0K 33 WK Bf 3k U
E/NRIFA L 53 b ADH,ALDH  P450 [ 7K F , ™ k& i 18
1270 A U0 B AT 4R
1.4 Bk

K FH SPSS 18.0 ¥k {1 i 47 e 11 Ak 2L, 1 1 B8 6 P 3
B AR UE 22 oK A R LR IR R 7 2243 Fr (LSD) . 24
P<C0.05 B} ., HI# R H B EHLER.

2 @RS00
2.1 KGM X 2 4 46 o 35/ B 0 R G £ R
201 WEAIREAOBAE /BRI R R 4 R

F 1. 13 mL/kg W B 5] & 41 B9 2 056125 55 5y 60 % F0
0% UL HAVE B 2 /I, & 3% B0/ BUBRB Rl & . 16 mL/kg
T 04 /D SRR 2R 3K 5 100 %6 L 4H iy T30 R . /N BRUE
ToRKF T 40% . 1M 14 mL/kg 5 148 40 /N B Bl &
IR E] 9020, M SET- AR N A 10% . [ ik 5 ik 77 1
G S/ BR At T RS Hh 2 3 50 1 el S ) & 5 Semk[10]
a8 SR MET ML R A R

2.1.2 BRERITIAE 8 TR KGM B B s R i 56 ok
G2 b3, 5 R W3k 2. SHIRIAL LA, mi bR i
21 R Sk 3 (P<C0.05) 47 & /I B A Bl AR Asf ] 1 34 BsF ] L 9 HL
FRn 770 2 4 T LA SR 3 (P<C0.05) JE 4 /) BRU A% TS 15 AR 300 . )
B4/ BRI 20 G 22 5 (P>0.05) . iff — 5 Hg Al
W R AR KR N B0 . 45 R 5 R KGM B A fif
YRR

Fx1 BEREFAENNMEREBEENRIE
Table 1 The effects of ethanol dosage on mice

ebriety (n=10)

HEE/ WY B TR BER R/ ST/
(mL « kg™ 1) H H H % %
13 10 6 0 60 0
14 10 9 1 90 10
15 10 9 2 90 20
16 10 10 4 100 40

2.2 KGM W2 BEERS/NRNBENERSE
2.2.1  KGM X/ UL £ Bk B2 iz mn 25 050 41/ B
W CEYREE AL W3R 3. SHALALN e, KGM #5345 41
I PRI I 37 £ A R 7E 60,90, 150 min B &, R R 4
/N R 2 B i 3 (P<C0.05) 98 20 5 117 120 min B, B
SRUA WF W ARA > S BETIAAE 90 min B, Il
T 2 W A s L 4 KGM 417E 120 min B, 3% 3 5 2
VISR R il e 2e AR o 2 1 39 e AN W Rl
e B A LR 20 AR Ak T B F M B L (P>0.05), 45 R E R
KGM HA i 2 0 5 B AR i b 2 vt B g 1 A HL
1R R 2 ORI O TR
2.2.2  FU/NRE ALK A AR bR

(D /NRBEHL S % SOD & Jj #l MDA & i STk IRk
WOV R E ARG S At Ak, TR R R s
AR I B B R A AL 400 495 J2 T 0 X L4 7 AR 2 1 2800
M SR Nz —, MDA 2 5 38 19 iR B o 41k RO 7 4
Z— A WAL N G T 5 S P R L T L R AR IR
S WAL 15 AR B . SOD &St HLIA H Ak 5 5t Ak R SR
FPfis e & EEAEA A —  RAERAE A H %,
FHR T A0 32 48 0 B0 T RETST L A0 M 2 38 05 i R T AT i
SOD {& Jy 7K - [ #2 R E 1, R, SOD i 4 F1 MDA &

®2 KGMx/hREEERTHR

Table 2 Therapeutic effect of konjac gum powder on ebriety of mice (n=>7)

e FOmg/ 2 TR/ R BRI/ min BEIR A (E]/min i 75 B 8] / min
BRI ZH 9 1 26.09+15.35b 315.08475.61° 336.52450.05°
A 4 10 0 23.98+8.40" 284.37+48.02%>  322.87+15.71¢
rhR) AL 8 0 32.214+16.77% 225.174:59.31%  257.3824:56.75"
1R 7 Al 7 0 50.18+27.01% 191.32463.78¢ 237.424-42.26°

T TR B AN T R 4 L A A S 3 2% SR (P<C0..05

Do

%3 KCGMM/MRARRBEAMEDZERENZE

Table 3 The effects of konjac gum powder on ethanol concentration of time courses in

serum in mice (7=>8) mg/mL
24 51 30 min 60 min 90 min 120 min 150 min
TR 2] 4.82240.4200  7.788-0.334*  8.54940.040°  7.819-0.160%  7.675+0.133%
EH L] 4.86540.152¢ 7.769740.366° 8.04440.107*  8.04840.167* 7.65240.248%
h4 4.622+1.078° 5.726+0.299"  6.14340.940"  7.71440.170>  7.14740.252"
BRI 4.0704£0.111*  5.55540.545>  5.8184-0.283>  7.3702-0.577° 7.07040.2765

[ S AN [8) 5 B f9 £ [l 477 W8 35 4 22 57 (P<C0.05)
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T 10 7 WA S S A e by TR T S A AR T R AR B e
SR 1) b B4 R B A b of 0

KGM X0 4% 208 26005/ BB B4 4 MDA & &
M SOD W& Iy Mg m L2 4. 525 A i BERLZH /N BRE 6
JEZH 41 MDA & & % (P<<0.05) J} &, SOD i% 51 B %
(P<C0.05) R, 156 W T G 380 5 26 03 05 A5 T 0 T i 55 B 6
i MDA & &8 F+ & #l SOD 36 S FRAR A 6., S5 RA g,
i mR A /R B2 MDA & & B % (P<
0.05) FEAK, mi M 41 SOD 7if J1 8 3% (P<C0.05) J &, il &
21 SOD i Jy A B e i . T I8 R & 41 /0 Bl SOD K7
IR AR G B M 22 (P>0.05) . H L E I E AN R
B2 41 415 SOD Ml MDA /K 43 51l &5 2 uéﬂ/foftLtﬁjT:
BEEE L P>0.05), ULH] KGM w] LA g it it 4k 4
BN PR AP 8 R B AR E B IR MDA .ﬁg,a&tﬁ SOD 1
AP BRI ERER, HE —EMER LR YA A
B b R ASCR TR . B R AR L KGM W] g 58 o B AR/
FUE B A MDA &1 48w SOD i Jy ke #i i /b LB &6
45 43 o

F4 KCMWEBHBFERG/NREFHRAR MDA
S8 SODFE AWM
Table 4 Effect of konjac gum powder on MDA content and
SOD activity in mice gastric mucosa with alcohol-

induced injury (n=>8)

MDA %4/ SOD §if 1/
2150

(nmol * mg~! * Pro) (U« mL"!+ Pro)
=) 2.52240.620° 23.324+4.885¢
5T 2 5.41041.536% 17.8534+3.711°
IR 7 3 20 3.93640.786" 17.7904+2.271°
R AL 3.346+1.107b¢ 19.407+£4.198%
7 L 2.849+1.,033b¢ 23.629+5.305%

T TR B ) 5 (%) 281 18 47 A S 35 1 22 57 (P<C0.05)

(2) /NEUMH H SOD i J1 1 MDA & it : KGM X i K
i&%‘%ﬁﬁﬁwﬁd\ﬁmﬁtﬁ MDA % % 1 SOD ¥ F7 19 5% miy I,
Hasfdl g SR AN RS o SOD i ) g 3 (P<
0.0o>ﬁ%ﬂfﬁaMDA i (P<C0.05) Th i L U BA P RS 50 b
PR 49 455 8 1) T 55 /08 BRUIL 35 o MDA & it & F1 SOD i
FIERARAT 56 . SR/ BB e P L R 4 /D B M T P
MDA % # i 3 (P<C0.05) B A% , SOD 3% J3 i % (P<C0.05) Jf
1o TG ARk 4 /0y B AE A 4 /N BRI 3 o MDA & iR
SOD 7 M AR b J6 i 2 M . &R 4L/ B v H SOD i
MDA JK 4350 5 25 4L/ BB TG B 38 1 3 L (P=>0.05),
M L3 7R . KGM 7] 583 i BRI /N BRI - MDA & 2L, 18/
SOD ¥ J7 R B /5 BUE BB, B2 — @RS R, Y
KB R R AR
(3) /N B AL R g NO 7 NO 2 B F i
HEMWGHEFZ—, B B d 5, 2EBEEY
B e R A BRI — RS TR & . A
FEOT IR, NO X B R BE 2R P E T AR S R R

®5 KCMERHBEHRBRG/NRMLE MDA 28

1 SOD i& T =0
Table 5 Effect of konjac gum powder on MDA content and
SOD activity in mice serum with alcohol-induced

injury (n=8)

MDA 4 4/ SOD i% J1/
2150

(nmol » mL™1) (UemL!+Pro)
=k 14.49242.840b 58.19941.982%
LTI 2 18.224+2.566¢ 49.912+3.919¢
R4 18.064+2.8590 51.39442.471"
LEbiR=¢7i 14.906+2.324" 53.825+1.580"
e h=¢i) 13.684+2.279° 60.431+4.973%
T RG0S [R5 1 20 1) 7 7 3 M 25 5 (P<0.05) .

B 48 I R B KB R G R Rl K ) B Y R e
A 2 T R I ST R P R R A B B OE R ) BE L S I
T U A R L I AR A . sk, NO AT DL R E
I o g 4 Ak O L R E R R AR R B R A K
RS,

i &l 2.3 W] T BT A /)N BB B A I T P NO & it
2 (P<C0.05) % 45 [ 41/ B, U BP9 4 350 7 280 o 4% 40 A6 A2
BB R NO & A 6. o & a4/ B & o NO
Bt R /) A L B2 (P<T0.05) F i i 71 & 41 /)
BB BB NO & 5 i A 41/ BB 2 (P<T0.05) 7 i 16
B e B I R i v P NO % 3t 2 KGM 151 B kG 30 H
A5 155 1) — > g A% o A7) e 4 % /N B b AN o v NO
ESRIEENAYE(P>0.05) ;4 5 A8 4/ B 7% g
Bl NO S REZ A4/ RZER AR FE(P>0.05, ##7R
KGM H A 35 3 — & il i AE I RCR 7 B | KGM 1] R i i
Fhim /S BUE BB G NO 5 8 ok TR R 2 R

453

() /NEE 418050 0 I i T P PGE2 & & i 51 iR %
(PGs) J&: BRI o —H B Fi B 7, ) & 40 4 T B f-+ 4%
W S AR B R S R R AR A B XA A

A ARG A AN AR Y 75 . PGE2 J& 76 48 DU IS BR 19 A7 A= 4 . iR
26 58 b B AR IR+ A i 66 A W R R L R S

* Pro)

S = N W &~ W =)}
T

Lill

254l ff;-&éﬂ i1 Qﬂqﬂ mugéﬂ
IIEJ%&%%WEIEH?T“E%@§E<P<o.o.)>
B2 KGM siEHsF &M% R F FHRAER NO
SEWH R

Effect of konjac gum powder on NO content in

-1

—&E AT E

Nitric monoxide content/

(pmol + L

Figure 2
mice gastric mucosa with alcohol-induced injury
(n=8)
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Figure 3 Effect of konjac gum powder on NO content in

mice serum with alcohol-induced injury (2->8)

R EAT AP T B 9 TR T . PGEZ @ i 38 58 15 2
IR 1) S A D 0 285 T THT 286 9 20 b AR 286 L 9k 0 9L
B AR I I 240 N 1 3 R B DA e AL B
S0 H R TR R AR AR BB R BB R
W £ T 3 e 0 o A R T A0 R R T A R Y R ARG T T
P T 2 IR R A 5 0 DA T 358 X T A i R A
TS BOE B AR00 0 35005 L L BE O o AL AR

Ay B 4.5 AT BT L N B BB AN L P PGE2 &
ﬁ.%(P<o.05)1EH:é'EIQE/J\FFLJJ‘EED?‘?M@EEKEE"Eﬂ;%?f'ﬁi‘%
BT A PGE2 & Sl AR A ¢ S HEAI 4T FE R, o 7] i 41
/NS R R PGE2 Qﬁﬂ%‘(P<0.0o)ﬂ‘ﬁv¢'\m%UEﬁﬂ
/NS PGE2 54 4 3% (P<C0.05) T . A v &
H/NELE FRE PGE2 & BRI 22 R R Gu it 2 L B
Ty, s Ik E #R L E + PGE2 & 4 Jg KGM

301
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)
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Prostaglandin Econtent/
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R 5 4 7 41477 5 25 2 53 (P=0.05)
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Figure 4 Effect of konjac gum powder on PGE2 content in
mice gastric mucosa with alcohol-induced injury
(n=8)
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Figure 5 Effect of konjac gum powder on PGE2 content in

mice serum with alcohol-induced injury (n->8)
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T 7 PR BCE BB 1 — AN AR, AR A XN BB R
JEEFN M 7 PGE2 & i BB B2 /b B 25 5+ A B 3% (P>
0.05) IR 45 HL 5 8k Ik A0 M — 2L, 878 KGM H A %)
— RE M R AE R A 8 KGM n] G i 7w/ B E 26
JEEFN LG H PGE2 & 4 24 T By 105 46 B0 E 26 IR 1475
2.2.3 KH/PNEIFALRS K ADH,ALDH K P450 1) &
LSRN NS LB S N D) RN i A (DR AW I =
LV 90 26 1) £ BE A8 A2 P IUE rp AR 224 JF U v & it vk 32 A1
B, A A 2 B A (ADHD F 2 B A i (ALDHD £%
. ADH ¥ 2R Ak £/ £ ALDH 2 5 F BB )
R B G AL COL M H, O HERR IR AT, 2 2 ik i
1 10 mmol/L, Z 484k & 45 (MEOS) #3807 i 3 5 1 8 ks
FRHE A% TEYN I 2 PASO 17 75 AR Tk e B V28 0 — 4% 15 iR
BERR (NADPH) 2 5T R4k L W, P450 EZ /3 M 76 N
5 X R AT 2 R P, A R I O I D Ok AR
Horr P450 [1 E1 J& P450 ZE 5 B ZE A 8 08, 2 A8 T v 5%
RO OEFESEN. S SEERY, A RE AR, B
NG B Ak s IF F] LLYE Ak 2 Fh SR R W B AR R R
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M1E AR . P450 [T E1 B &3m0

Hik g /N P A A S 3 b ADHLALDH & 4 DL M 4
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be, m /BRI R 4l 2R 53 % b ADH 1 P450 7
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MMM EE P450 S2MH M
The effects of konjac gum powder on contents of
ADH,ALDH and P450 in mice liver with acute al-
coholism (7n=8)

Table 6

ADH &4/ ALDH %4/ P450 %1t/
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(pg+ L7'«Pro) (pg+L7!«Pro) (pmol-L~"« Pro)
I =E 7.35940.452b 5.750+1.264>  108.226+11.905¢
A55 T8 24 8.093+1.608"  6.12141.375%  73.629+19.814"
RFI4 7.79440.669" 6.460+1.303% 77.763+15.230°
4] 11.52942.362¢  7.87941.094%b 94,583+ 13.433
BRI 12.11943.167¢ 8.10542.502*  108.859+32.403"

T ) B0 AN T < B 1 A ) A A 3 2 SR (P<0.05)
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