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Effects of Hyungbangjihwangtang Water Extract on Cultured
Primary hippocampal Cell Damaged by Glucose Oxidase
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Dept. of Oriental Medicine Graduate School of Won Kwang University

The purpose of this study is to examine the toxic effects caused by glucose oxidase (GO) and the
effects of Hyungbangjihwangtang (HJT) water extracts on the treatment of the toxic effects. For this
purpose, experiments with the cultured hippocampal cells from new born mice were done. The results of
these experiments were as follows.

1. GO decreased the survival rate of the cultured cells on MTT assay and NR assay.
2. HJT has the efficacy of decreasing the lipid peroxidation.
3. HJT has the efficacy of increasing the amount of neurofilaments.

4. HJT has the efficacy of decreasing the activation of protein kinase C(PKC).

From the above results, it is concluded that HJT has marked efficacy as a treatment for the damages
caused by the GO-mediated oxidative stress. Further clinical study of this pharmacological effects of HJT
should be completed.
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I. NENE 2wy

1. AESE ¥ %X
n@%%%

2 Age AR FES d4Al 14-16¥9
250- 300g-»] Spruge-Dawley 2] Z 7 A ez} o

23 AHE AHgsiith

2) oA
E AgoA AL FifhEHS BRASE
B OEBHAE WARAM T F M
atl AbgEten 1o M &e o2
zig= 3
Prescription of H]T

Herbal

Name Scientific Name Weight(g)

My | Radix Rehmanniae Preparata 8

LB Fructus Comni 8

A& Poria Cocos 8

*E Rhizoma Alismatis 8

LT g Semen Plantaginis 4

il Rhizoma Seu Radix Notopterygii 4

i Radix Aralia Cordatae 4

#i1F Herba Schizonepetae 4

PR Radix Saposhnikoviae 4

Toral Weight(g) 52

2. MEdYy

) Yo 24

}F'Jlﬂ”iﬁ’.ﬁi(w 24 B3 104gS 47 A4 F
Gazel ¥ WZs1E RA MBED
HE7NE dEgd £ 3 mell A 2087 ¢

AEPen H3 AT 5312 BAsE
F S2AZNA Az 1485ge) £
AEE AT,

2) oA Az

2 Aol A3 A|FS 2 Glucose Oxidase
(GO, Sigma)= 1M, 100mM, 10mM2] *&4S
o] WA Bt §F AY Y AR
Foz 34 ABsAL BT ¥E A ¥
Foto] A7hejo] ABSATE

ot

iE BSIEER0l ol I -

3) A Eufet

A4l 14-16¥9] Spruge-DawleyE #FH<9] =
& 70% alcoholZ A%, AN H 2ATE
Bzdo] eole] FARE Wohsla FARs)
FAEE AAT | FHAM AF7AY A
% ’7‘]‘““01*'1 HBSS(Hank's Balanced salt solution)
2 o AulA stellM Az F949
5‘1 —3: AA F anpRd g Bl 23
" Z3Ad 0.25% typsin® 0.01% DNaseZ 3
7veted  37CHFZoAM 2083 wiFE o
HBSSZE 1] Aol lo] uypsing A3 Al
Astn 23 dolalg e Yadolzlz o
T F 4392 Fsldq HBSSE UL F AXE
g et At e 3 AFRS o
1 wAe] BRARTG $HA7 LB AE
£ 8 ypan buez BAT F Wol Rk
ol A hemacytometer® ©]83td M ¥ +F
3% o 10110709 MEFE B-27, 250M
25SUM  2-mercaptoethanolo] M 7}E
Neurobasal media(Boehringer Mannheim, Germany)
off 447t o F glutamate”} §le HIX| 2 172
25T 237 skl AAAES} P45

the g AH8-3HAct

4) GOg| A&

A EEIEERE E IR
£ 99e 2A] Asid YHAL WFR
HEEFARAARLE 06%-D glucose7} FH¢
MEMO 2 33] A& I glucose oxidase(GO)S
o2 T2 X3l TP} oL ol 7
of woelel s Held ¥ BT

5 AESY 9 Polan 2

(1) MTT 3 &

MTT <3-(4,5-dimethylthiazol-2-yl)-2,5-diphenylcet
razolium bromide(Sigma)> % F& Mosmann””2]
ol ojelgith GOE Aeld ek AR

£ pPBSZ 33| MY F A AT 50 mg
/e MITE weld HZFEEZ M3 ¢
o] 37T, 5% CO, 2 ZHE A7 ¥
sldct wle} FEFE  dimethylsulfoxide (DMSO,

1m

o

U

glutamine,
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Mertk)ES 2]t o2 ELISA Reader(Molecular
Device, USA)Z 570nmollA FZEE 233 o
Z33 vla FAEKE Y

(2) NR B

Neutral red(NR, Sigma)2] % &2 Borenfreud 2}
Puerne™®9] Who] mgitt & o3 Fx9
GOE Aegt iy AZFMEXE  phosphate
buffered saline(PBS)2.Z 33| AlH F A A=
T 5 myme] NRZ weld HF T2 34
dld W2 og 3T T 37T, 5% CO, =
ZAE F271NAM widstdoh wid gEF
PBSE 33| AIHE 1% formalin 2 1% 3l1
1% glacial acetic acid2 *2|% ©}S ELISA
Reader(Molecular Device, USA)Z 540nmo}| A &
BEE S5 dz2H vla ZAEIYCH

(3) Lipid peroxidation 7 %

GO 2 dFF2ES A8 TE2 AT
¥ Lipid peroxidation?] &3 AAHAIL <t
M| BEMMSHRS dEda MAXgay
W] TBARS(chiobarbituric acid reactive substances)
£ 3T Aoz, 949 Ao 12N H804%
10% phosphotungstic acid® 22} 2.0m(} 0.3mé
E 91 108 ¢ HSAAG MYy F
TBARS(thiobarbituric acid reactive substances)=
1LomeE 7tstn og 90XxelA 1213 Bt 7}
g3t o2 Y4 F nbutano® 2 EHH T}
n-butanol 2 2]¥8 F @ISl o]E AAF ¢}
< 553nmol|M FFZAH oa FA

(4) Neurofilament enzymeimmuno assay(ELA)

B F3Q BHEHRE PBSZ 33 A3}
o 22 FHAIZ] L 0.2% Tricon X-1000°}
E3d pBsZ 33 ANt MY #=F
NE14(1:100, Sigma)2 1A|3F F<F #HeA|ZI%
0.04% O-phenylenediamine(OPD, Sigma)¥} 0.02%
hydrogen peroxide2 *]2]§F THS- ELISA Reader
2 490nmolM FFEE ZFFsIq iz
Ml ZAFSHETH

(5) PKC 84 &3

PKCe A =3& GOy FAAME LA
£ Hed AANZTE HF )
we} A|g3tEct 2 Tris-HC 9324(50mM)2}
A peptideZ XEFFH wkgNo] FAE 7}t
o 25ColA 1583 ¥ESAIZl o5 50 uE
F3ted P81l A VRAIFAE B=xIL
¢ed F 75mM UAtRAo = AHF ohF
ABAF71 st ZA st

6 A A

A Aol i fejde] HAH & ANOVA
B0 Tukey-Kramer multiple comparison testl]
sJetgent patel 005 ol A foja
Aoz stygch

D MEYES 24

(1) MIT B &

GO7} v EBEIHIH olxle 4TS
ZALEH7] Y38l glucose oxydase(GO)7} SmU/mé
oAlA 60mU/me7tAe] 2tzte] sz XHEE
vjFeoll A SAIZE F]F vl Rt & GOol 4
AIE MIT asayol] 9Jslqd XA A3
SmU/m GO AHzloXe AXxe] AJE&o]| o
Z7100%)°  Hlsld  75.3%2  JEhgow
15mU/mee] oM e 63.3%2 yvelwth 1
2 30, 60mU/m¢ GOE Az2lg 3¢ AX A
Z§2 737} 48.7%(p<0.052} 31.6 %(p<0.01)
2 gzl vt foetA @A Jebdth
(Table 1, Fig. 1).

GO7} AlRtel whe} 5% iBEiniSHkac] ol
e Y AR Yt 30mUme GOZ}
Yae wjFdo A pESHRE 24 1~7
AlIE B uSRE F AR AESS MIT
assayfol] o5t 27 dlm ZARRE A
A Aol EHoZ AE YE&o| Z
Ao 53| 5213, 1AM e 2+
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50.5%(p<0.05), 40.2%(p<0.05)2 LEL} ZAIH
o2 #93 7AE YERITKTable 2, Fig.2).

Table. 1. Dose-dependency of glucose oxidase

(GO) in cultured hippocampal cells

Decrease rate of cell

GO(mU/mé) MTT absorbance (570nm) viability (% of control)

0 1.5820.18

5 1.1920.15 247
15 1.0010.09 36.7
30 0.77£0.04* 51.3
60 0.5010.02** 684

Cultured hippocampal cells were treated with
various concentrations of GO for 5 hours. The
values are the meantSE for 6 experiments.
Significant differences from the control are marked
with asterisks. *p<0.05; **p<0.01

120 -
oo { L
80 4

60

40 4 «

20

0 x : T y
5 15 a0 60

T
Control

Live cells (%)

Concentration of GO (mU/ml)

Fig. 1. Dose-dependency of glucose oxidase(GO) in
cultured hippocampal cells. Other legends are the
same as table 1. *p<0.05; **p<0.01

Table 2. Time-response relationship of glucose

oxidase{(GO) in cultured hippocampal cells

MTT absorbance (570nm)

GO(mUfnt)
0 hr 1 he 3 he S he 7 hr

0 1474017 143:0.15 1424013 1.38£0.16  1.3610.12

30 1.2910.14 1.12:0.11  1.01£0.09 0.741£0.06* 0.5810.04**

Cultured hippocampal cells were treated with
various time intervals at a concentration of 30mU/
m{ GO. The values are the meantSE for 6
experiments. Significant differences between groups
are marked with asterisks. *p<0.05; **p<0.01

120 4 [ Convol NI 30 mU/ml GO

100 4

80 4
S
é 60- *
@ *
= 40

20

0 ?
Control 1 3 5 7
GO incubation time (hour)

Fig. 2. Time-response  relationship of glucose

oxidase(GO) in cultured hippocampal cells. Other
legends are the same as table 2. *p<0.05;
**p<0.01

(9 NR &

GO7} #%F BEMSHRA tlxe 982
ZAVe7) 935k GOZF 10mU/meol| A 80mU/mé
7ze] zbzte] g XE ujgdAoA] s5A|
B wigg ¥ GO =AATE NR
assaytol] o]8le] ZALgH 23 10mU/md GO A
ol A Xe] HEFo] HET100%)°) H]
st 76.7%2 JEGOn 20mU/mee] A 2]
NE 57.7%2 Jergth 22y 40, 80mU/md
GOE a3 7S¢ AHAX &2 7
51.5%(p<0.05)2} 25.8%(p<0.01)Z thZFo H]
sty Fol3hAl @A JERth(Table 3, Fig. 3)

GO7} Alztell uwel #5% B EHSHR v
e 4GS RAFE7] At 40mU/mé GOt
T3tel wiFdol A BEMSHIRE 2tz 1~7
AlZE Bt wlgs F AXY YEES NR
assay®]ol] olsl] WlZEH vlw AR AR
A2jgk Azt oEHOZ HE YEEo| 7
43l en 53] 5A12Hp<0.05), 7A17Kp<0.01)
M EAZHocz {FoFt HAE el
(Table 4, Fig. 4).
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Table. 3. Absorbance (% of control) at 540nm
wavelength for the NR assay on glucose oxidase
(GO) in cultured hippocampal cells

Decrease rate of cell viability

GO(mU/n8) NR absorbance (540nm) (% of control)

0 1.6310.14 -

10 1.2510.11 233
20 0.540.07 423
40 0.8410.06* 485
80 0.4210.01%* 74.2

Culeured hippocampal cells were grown in media
containig various concentrations of GO for 5
hours. The values represent the meantSE for 6
experiments. Significant differences from the control
are marked with asterisks. *p<0.05; **p<0.01

120
w0{ —L
80 4
9
% 604
o
i
L4
% 40
20 4 l
(] T T Y T T
Control 10 20 40 80

Concentration of GO (mU/ml)

Fig. 3. Dose-response relationship of glucose oxidase
(GO) in cultured hippocampal cells. Other legends
are the same as table 3. *p<0.05; **p<0.01

Table 4. Time-response relationship of glucose axidase
(GO) by NR assay in cultured hippocampal cells

NR absorbance (540nm)

COmUIed — i he 3 he S he Th
0 1.7240.17 1.70+0.14  1.6810.16 1.650.15 1.60£0.13
40 1.52£0.14 1.39£0.11 1.15:0.10 0.87:0.06* 0.5310.04**

Cultured hippocampal cells were incubated with
40mU/m¢ GO for various time intervals. The
values represent the meantSE for 6 experiments.
Significant differences between groups are marked
with asterisks. *p<0.05; **p<0.01

120 4 [ JControl I 40 mU/ml GO
100 4
80

60 4

Live Cells (%)

40 4 *

20 4

Control 1 3 5 7

GO incubation time (hour)

Fig. 4. Time-dependancy of glucose oxidase(GO) in
cultured  hippocampal cells. Other legends are the
same as table 4. *p<0.05; **p<0.0l

2. #ipsAS FEE9 21t

1) Lipid peroxidation &2

() GO} ¥%

GO} #£4% BEIMEMRd] vxe e
lipid peroxidacion®] A3l Zdd|a] FALS}7|
Hatd GO7F ImU/m-30mU/mee} 5 =7kA] 5A]
b 59t Aeddt ¥ lipid peroxidation®] %
TBARS assayS ©|83sl] FAMSIAY. 1 A3
A2|g ko vlalsled TBARSY o] F7IsIe
3 53] 20mUmd, 30mU/mee] FxolMe dizr
(100291 vl&ld 2k} 1469%(p<0.05), 171.5%(p<0.01)
2 fostAl 27} TkTable 5, Fig. 5).

Table 5.
oxidase(GO) on lipid peroxidation in cultured

Dose-response relationship of glucose

hippocampal cells

Increase rate of TBARS
(% of control)

GO(mU/mg)  TBARS(pmol/10%cells)

0 38.615.2

1 484164 254
10 S1.2¢4.8 326
2 56.77.2% 469
30 66.248.3%+ 75
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Cultured hippocampal cells were exposed to various
concentrations of GO for 5 hours. Thiobarbituric
acid(TBA) fluorometric assay was adopted to
and TBA
substance(TBARS) were represent as pmol/ 10° cells.

analyse lipid peroxidation reactive
The values are the mean+SE for 6 experiments.
Significant differences from the control are marked
with asterisks. *p<0.05; **p<0.01

220

200 -
] hd
160 4 i

140 4

120 4
100 4
80 4
60
40 A
20 4
0 T Y T T

T
Control 1 10 20 30
Concentration of GO (mU/ml)

TBARS (%)

Fig. 5.
oxidase(GO) on lipid peroxidation in cultured

Dose-response  relationship of  glucose

hippocampal cells. Other legends are the same as
Table 5. Significant differences from the control
are marked with asterisks *p<0.05; **p<0.01

() FibftaEH Yo an

GO°ll o5t &8 #HE BEMSHR o
g HITY A3E ATYEE SdoM x
AFat7] et 20mU/me GOS) FEollA] #E5%
EBEWTHRE SAIZT B¢ =E3AI717] A1
Aol 10~100pg/m¢ HJT7t 242t ¥ vy
oA HAMelg F o]o Wo]EHE TBARS
assay®] 0.2 ZASIH L 10pg/ml, 40ug/ml, 70
pg/mt HITE A2t 7§ TBARSY %4& HJT
£ AMesiA] @& dz2FH100%)el Hldtd zt
Zt 175.3%, 169.7%, 161.4%2 JER} GOE
9= x2]3 # 186.4%9 ¥]3te] TBARSS] <
< ZaA7e Aoz Jepdrh 53] 100y
ne EFTdM e 143.6%2(p<0.01) EAHC
2 fo3 24 E JeEltiTable 6, Fig. 6).

ALEl 159t [BSBAGEIMRERO o= ¥ -

Tabe 6. Duose-resporse redatiorship of Hyunghangjihwangtang
(HJT) for their neuroprotective effect on glucose

oxidase(GO) in lipid peroxidation

TBARS(pmol/10%cells)

GO(mU/md) concentration of HJT (ug/mf)

0 10 40 70 100

0 426156 413138 40.6t4.2 383145 376124

20 79412 724164 689176 618159 54.014.3%¢

Cultured hippocampal cells were treated with 10,
40, 70 and 100 pg/md HJT repectively. Culrures
were preincubated with HJT for 3 hours and then
culeures were exposed to 20mU/m GO for 5
hours. TBA substance(TBARS)  were
represent as pmol/ 10° cells. Significant differences

reactive

from the control are marked with asterisks
*p<0.05; **p<0.01

280
—JConuol I 20 mU/ml GO
240
r *% 1
200
X 160
5
< 120 4
ol
80 4
40 4
04
Control 10 40 70 100

concentration of HJT (ug/ml)

Fig. 6. Dose-resporse relationship of Hyungbangjihwangtang
(HJT) for their neuroprotective effect on glucose
oxidase(GO) in lipid peroxidation Other legends
are same as the Table 6. Significant differences
from the control are marked with asterisks
**p<0.01

2) Neurofilament(21 74 A|A}) A 2k

(1) GO 9

GOZ} 3% BEMRMEA vile I8
2173 M| AKneurofilament)2] AW 3}  ZHolA
ZAYsl7] 98t GO7} ImU/me-50mU/mee =
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T7kA] sAIZE Ft Mg F AAAAe] ¢
< neurofilament enzymeimmuno assayZ ©] &8}
o ZARIRS. 1 23 A sk vl
sted Alxe] AZAMALY Fo] HadAoH
£3) 25mU/md, SOomU/mLe] s=dMe g
of HlEtd ZZ  54.0%(p<0.05)% 32.8%
(p<0.0DZ Fof3lA A8t thTable 7, Fig. 7).

Table 7. Dose-response relationship of glucose

oxidase(GO) by neurofilament  enzymeimmuno
assay(EIA) in cultured hippocampal cells

(m%? ) El absorbance (490nm) D«m(;,: ‘zfoﬁo:tzg’ﬁ]mm[
0 1.7420.14 -
1 1.32£0.12 241
15 1.10£0.09 36.8
25 0.9410.06* 46.0
50 0.5710.04%¢ 67.2

Cultured hippocampal cells were exposed to various
for 5 hours. Amount of
neurofilament was measured by enzymeimmuno
assay(EIA). The values are the meantSE for 6
experiments. Significant differences from the control
are marked with asterisks. *p<0.05; **p<0.01

concentrations of GO

120

1 I

60
40 .
=» i
¢ N T v Y
) 15 28 S0

Conltrol

o ©
° o
n

Neurolllament (%)

Concentration of GO (mU/m1)

Fig. 7. Dose-dependency of glucose oxidase(GO) in
cultured hippocampal cells. Other legends are the
same as Table 7. Significant differences berween
groups are marked with asterisks *p<0.05;
**5<0.01

() FibfiEEHHDY ol Az}

GOdl| 95t &4 BE BRIl
i HTY AAE A7 Al Aneurofilament)2]
FAHEE FAAAAN zALEE7] st 25mU/me

160
Ccoorol HEE:S mU/mI GO

140
" f 1
% 120 .
$ 1004
E
4 80
s
-]
S 604
a
v
z 40

20 4

o4

Conlrol 15 3o 60 120

concentration of HJT (pg/ml)

GO9 BTN #E BEMSHRS SAIT
B¢ =EA717] 3AIZE Aol 15~120p/me
HJT7F 242 23 wi gt AX g F
o]9] wWolf3AE  neurofilament enzymeimmuno
assays o] 83l ZABIATE 15pg/ml, 30ug/
me, 60ug/m¢ HJTE eI A9 AZAMALY
%2 HITE AH3tA] & th=F(100%)°] ¥
st zHzt 45.3%, 54.7%, 69.4%2 JERY} GO
2 9= HYF & 37.6%° vlsked AFAH A}
9 &g F/MIle ez deuth 53
120pg/mie] F=ANME  79.5%(p<0.01) F9 &
=712 el ckTable 8, Fig. 8).

Table 8. Duse-response relatiorship of Hyungbangjihwangtang
(HJT) for their neuroprotective effect on glucose
oxydase(GO) in neurofilament

El absorbance (490nm)

GO(mU/nt) concentration of HJT (ug/mf)
0 15 30 60 120
0 1.8610.17 1.8910.14 192£0.17 19310.16 1.9510.18

25 0.70£0.06 0.7810.08 1.0510.09 13410.11 15510.14**

Cultured hippocampal cells were preincubated with
H)T for 3 hours respectively. After then cultures
were exposed to 25mU/m{ GO for 5 hours.
Amount of neurofilament was measured by
enzymeimmuno assay(EIA). The valures are the
meantSE for 6 experiments. * :significantly
different from the value of control group.
**5<0.01

Fg. 8. Dose-resporse relationship of Hyungbangjilwangtang
(HJT) for their neuroprotective effect on glucose
oxidase{(GO) in neurofilament. Other legends are
the same as Table 8. Significant differences from
the control are marked with asterisks. **p<0.01
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3) PKC &A% A&

(1) GOgJ &

GOZ} ¥% BEMSMAEC vlxle YT
PKC 4% ZHdXM ZAKS7] Y8k 30mU/
m GOE 5%, 15, 30%, GOEESt At &
PKCe] 84X & ZAsdot 1 23 GOE 15
T ¢ A FoM PKC AZI} d2T
o] H|sld 178.3%(p<0.0nNE Z7tslYen 1
o] Foll = MA 3] 7ZFAsIH thTable 9, Fig. 9).

Table 9. Time-response relationship of glucose

oxidase(GO) on PKC activity in  cultured
hippocampal cells
PKC activity (x10%)
GO(mU/md)
0 min 5 min 15 min 30 min 60 min

0 0.18:007 0.191005 0.23:006  0.25:0.08 0.28:0.04

30 0.23£005 0.27:003 0.41:008** 040:0.07* 0.3810.09

Cultured hippocampal cells were incubated for
various time intervals with 30mU/m{ GO. PKC
activity were measured as material and method.
The values are the mean*SE for 6 experiments,

Significant differences between groups are marked

2120 4 C—JcConrol A 30 mU/m) GO

*

PKC activity (%)
s28388%8¢8
1 1 1 1. 1 1 i 1
a

Contro! 5 18 30 60
GO incubation time (hour)

with asterisks. *p<0.05; **p<0.01

Fig. 9. Time-response relationship of glucose
oxidase(GO) on PKC cultured
hippocampal cells. Other legends are the same as

actvity  in

Table 9. Significant differences from the control
are marked with asterisks. *<0.05;, **p<0.01

(2) FfFBEHET) F259 Pojas

GOol|l J3ted &4E 1R BEIHSHRA o
g HJTY olE&nE PKC BAHE WA
ZAVe7] Y8t 30mU/Mme GOQ E&ol|lA %
#* BEMEMEE 158 F¢ 37171 34
2t Aol 60~150ug/mé HJT7F Ztzh X3 ol
FHolA AAelg F olo] WolAARE FA
stdct. 1 A3 Gougml, 90ug/ml, 120pg/ml
HITE &3t 2% PKC $4EE HTE A
23lx] 22 dxFaoomel Hlstd  zpzt
164.3%, 153.3%, 146.2%2 JEh} GOE Y%
Melg T 168.0%0°) vlsle] PKC BHEE &
aAle Aoz Jetydh 53 150pg/mee
FTAAME  1364%(p<0.0l) T HLE
el cHTable 10, Fig. 10).

Table 10. Effects of Hyungbangjihwangtang(HJT)
for its neuroprotective effect on glucose oxidase(GO)

in PKC activity on cultured hippocampal cells.

PKC activity (x10%

concentration of HJT (ug/mé)
0 60
0 0.16£0.07 0143005 0.15t0.03 0.13:004 0.11£0.01

GO(mU/m{)

90 120 150

30 0.27:0.08 0.23:0.04 023006 0.19:005 0.15:0.03* .

Cultured hippocampal cells were preincubated with
60-150ug/m{ concentrations of HJT before exposed
to 30mU/md GO for 15 mins. The values are the

mean+SE for 6 experiments. Significant differences

between groups are marked with asterisks.
*p<0.05
240
220 ] C—JcContro! HNEE30 mU/mI GO
200 4 r + ]
a 180
: 160 o
'—; 140
T 1204
; 100 4
= 80
= 60 4
40 o
20
0

Conltrof 60 90 120 150
concentration of HJT (pg/ml)
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Fig. 10. Effects of Hyungbangjihwangtang(HJT)
for its neuroprotective effect on glucose oxidase
(GO) in PKC activity on cultured hippocampal
cells. Ocher legends are same as the Table 10.
Significanc differences from the control are marked
with asterisks. *<0.05
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AnE AUk
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