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Property-efficacy Relationship of Scutellariae Radix and Atractylodis Rhizoma in

Drying Dampness in Rats with Spleen-stomach Dampness-heat Syndrome
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[ Abstract] Objective: To observe the difference in drying dampness between Scutellariae Radix and
Atractylodis Rhizoma in model rats with spleen-stomach dampness-heat syndrome and clarify their property-
efficacy relationship. Method: Sixty-four healthy male SD rats were randomized into the blank group, model

group, high-, medium-, and low-dose Scutellariae Radix groups, as well as high-, medium-, and low-dose
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Atractylodis Rhizoma groups. The rats were exposed to high-fat and high-sugar diet and external dampness-heat
environment for 20 days for inducing the spleen-stomach dampness-heat syndrome. The macroscopic
manifestations of rats were observed and the morphological changes in stomach and colon were detected under a
light microscope after hematoxylin-eosin (HE) staining, followed by the calculation of pathological scores. The
serum tumor necrosis factor-a (TNF-a), interleukin-4 (IL-4), and interferon-y (IFN-y) levels were determined
by enzyme-linked immunosorbent assay (ELISA). The protein and mRNA expression levels of aquaporin-4
(AQP4) in the gastric tissue were measured by Western blot and Real-time polymerase chain reaction (Real-time
PCR) , respectively. Result: Rats in the model group presented with the manifestations of dampness-heat
syndrome. The inflammatory reaction in stomach and colon was obvious, and the pathological score was
significantly increased (P<0.01). The serum IFN-y, IL-4, and TNF-« levels were elevated (P<0.05), and so
were the AQP4 protein and mRNA expression levels in the gastric tissue except that there was no statistical
difference. The clinical symptoms of rats in the medication groups were alleviated. Scutellariae Radix
significantly relieved the gastric and colonic inflammation in model rats. Atractylodis Rhizoma inhibited the
colonic inflammation in model rats to a certain extent, but it had no obvious effect on gastric inflammation. The
pathological score of each Scutellariae Radix group was decreased. In terms of the pathological score of gastric
tissue, only the high-dose Scutellariae Radix produced a significant difference (P<0.01), and the pathological
scores of the three Atractylodis Rhizoma groups were not significantly different from that in the model group. As
for the pathological score of colonic tissue, all the medication groups except for the low-dose Atractylodis
Rhizoma group exhibited a significant difference in comparison with that of the model group (P<0.01).
Scutellariae Radix and Atractylodis Rhizoma at each dose reduced not only the serum IFN-y, IL-4, and TNF-«
levels (P<0.05, P<0.01), but also the AQP4 protein expression in gastric tissue of model rats (P<0.01). The
AQP4 mRNA expression in the gastric tissue of model rats declined in the high- and low-dose Scutellariae Radix
groups, while that in the medium-dose Scutellariae Radix group and each Atractylodis Rhizoma group rose
without statistical difference. Conclusion: Scutellariae Radix and Atractylodis Rhizoma display a certain
property-efficacy relationship in drying dampness of rats with spleen-stomach dampness-heat syndrome.
Specifically, the efficacy of drying dampness is related to their cold/heat property, and the resulting outcome of
bitter-cold Scutellariae Radix is better than that of bitter-warm Atractylodis Rhizoma.

[Key words] Scutellariae Radix; Atractylodis Rhizoma; spleen-stomach dampness-heat syndrome;
drying dampness; property-efficacy relationship
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1.1 Zh4)  fERE SPF 2t SD K B 64 H, 4 it &
(200+20) g, FH 1 7 07 3k o 5 S50 S W A RS W) 2
fit A A%IE S SCXK(H)2016-0002, 3h4Sci i)
VY S 2 KA S5 Bl W e R A B D s L o R AT
(#t5 DW20180115-006) .

1.2 25 W% BRI A TR K,
#5058 20170101,20170301, F 7 V4 o B2 25 K
2 24 M g O i AL O S L AR A 2015 AE R
(A R A [ 2 )R

1.3 R R R (2 4R P A A R A R A
AL 45 20160612) ;4% £ 5 B (116 Biosharp 4=
PR 7], 5 1809209) 5 7K A GUEE (BT T A B
b2 5 A BR A AL b5 2018041601) 5 95 A 25, 41
i 7 (X Bioswamp A H o, fit =5 4 BN
PAB180015, PAB180016) ; il 9 3K 3t A ¥ - «
(TNF-a), 414 £ -4(1L-4) , T4 & -y (IFN-y) fil}
156 B 28 W2 B 2 38 56 (ELISA) i 71 & (ki il - 72
AW T REABRA A, S 5 4 2401582830,
1281552902, 961570830) 5 H Jili & -3- W MR il & ¥
(GAPDH) —Hihidk [ 26 sw & Wi A W H R (13t ) A R
O EL AT A 54165 ] T (R LR A T
FEA RS 7,415 1S001) ;5 trizol(db 5T 1 %8 vi A W1 4%
ARAT R AL S RP1002) 5 i iR £ 2% Wi (PBS, 1T
L AE Y H AR A A PR A F) L it 45 20160829A) 5
i ( 32 [ Fisher 2 ], It LOT 173533) ; & FE N
W IE T IR (BCA ) 8 VR B I iR & (B = KA
WYy 45 AR GE T, it 5 P0009) ; 14 88 4k % % S (ECL)
BHW (ALt RN RERA AL AS
E005) ; EDTA ( K Ht i SO fb 24 0 A R A A L it 5
20160311).

1.4 {Y#% TRI-300B % A T fi i 16 {8 < 46 (-
T 3 AL 18 45 A PR S 7] ) ; Motic BA400 Y 1F & i)
T (18 Pk R W R S A BR S Al ) 5 SpectraMax
M3 B £ oy BE il #5 1% ( € [E Thermo Fisher Scientific
/vl ) s TKD-TSB %4 28 2 /K B (1 b 5 58 B2 i A
A B F] ) s TB-718D BU A7 B 4 38 AL (W8 b 28 4 Bl 2
Sl A BR A F) ) s RM-2235 B 47 ) /AL (Bl i
RGEAMWAHE ) IB-LS B G (IR FA R
5] ) s KD-P R 20 U3 AL (T VA8 4 AR T Rkl X

ar B A IR A A ) 5 SQP BUKS % L 1 K1 (38 2 A i
R XA AE 5 A R A A ) 5 ST16R AR Uit &y 2 25 /0
HL(3& [ Thermo 24w ) ; {3l 2t B8 W A% (1% ¥ Eppendorf
23] ) s MC-246 A RR U e H 44 I 1 (R e oK %
A BR2A ) s HH-S8 BE 5k 6 Y 7K i B (& da il R 7
IR ) s DHG-9140A %5 H (1 25 2R AU 28 i 5 A
B/ 7] ) FSH-2A U H 2l 57 J 4 (1 g B 42 2R 1k 4
#%) ; PAC3000 7Y /3, Jk 1% ( 3¢ [ Bio-Rad /A 7] ) ; DY Y-
12C BRUHL VK B R e B (AL st 7S — (X4 ) ) ; DK-8D
AR, PR R KRS (T AR S A AR A BR A ] )
ViiA 7 B S22 56 & A i 8 X R LY (Real-time
PCR) System( 3 [#] APPlied Biosystems 2\ ] ).
2 FHik
2.1 WA BURE SRR KBTI 2K, 1R
25 KR E 2 h, S 2 M 85 /K AT 1 h, &
2 WG, oW E L K WA R T A R
1 g-mL' KRR, & H o B AR 258K R, i 8 £
HOKEML 12 h 5, 8 LR 12 f5 5K B 2 h,
B2WN 8 KA 2 h, B 2R W, kS
K e A R 25 R 1 g mL K AT, &5
22 YA RS2 ¥ e4 HSD R H
S, 78 A BRI, W K m b R R, B AR
o AR, B N SIBEES S
457 AAE AR AR R BRI A T vk X 4% 4R R
A3 50 AN TR Ak B O ek o TFE R4, FE R EE 20 ~
28 °C , FH X JE 50% ~ 60% IR EE R, L% @ IR &
T bW 5 27 d AL, 10% e 5 K B AR, Bk
R T B HVE R IR 10 g-kg' 5 T (4 BE VR
¥ 56% )10 mL-kg", %5 16~20 KX T4 H 9 i} & 17 i
W KRB BN T R E R A R, R O (32+
2) °C, MXHRE N 95% , i3 20 d, JEYF 4RI 20 d
Sb PR RIS A, A ZH K BRUER 21~27 K AL T
TR BE A T R R B b IR AL B 21~27 R
it R BRAR ST Sk IR R R A S 2, R kR S
RV AR TE] 5 & A m b GR35 21~27 RAE R
BRI T o v IR A L R i R 24, LA e A
S ) 5 DF 5 L AR R 21 50 21~27 R H S AR
K, G245 10 mL-kg',

2015 4 ARG AR N R S AR 25 ) B R A
A B EBR 2504 10 g 19 g, B B K BLAY 71
SCE T, LU B 250 B R AR R (—
L BRIA K 60 kg) , P LA B R 4 6.3, w2 KLY
R, B 20 SR s R 2 4 5l 0.53,
1.05,2.10 g- kg, &AL A 5 4 415300 0.47,
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0.95, 1.89 g-kg', fH X4 T A Il IR 55 &4 7 &2 19 0.5,
1,2f%.
2.3 WM RR&GHE, B REK 12 h, BREE, E
F B kB, & T IC B BE A R L P 4 CRR R
2h,3 000 r-min” &.0 15 min( 034N 10 cm) ,
W IR W, 43 % 2 AR B (EP) A, -20 °CLR £F
& H, 8K I K BRI 7 P TNF-«, IL-4, IFN-y A &
o U BRI B NS BT I, H 4 oC A B K Uk
e AR T, 7l ) ABCER 43 1 A4 45 B R
H M vt 6~14 cm BL, V5 i 28 A0 8 FF , ] 4 °C 4 Bk
IR DR AR T, P8, A ] BG4 45 W
2.4 WME KA ZMEME W IFiC 3% K R AR
MR B AR ISR RMEMRSE . 45
T B AT, B RS 20 d R4 25 45 R JE T E K RUR
JBT i
2.5 JpARZFE-AFLL(HE) YL 605K B 215 A &5
FE SR BB AR RS i H 4% 2 R
T 1 52 V[ 52 48 h e, ek K L8 A s A )
RIEER 4 pm, JFW TR M &R B w5,
37 °Cad B, K H #E47 HE Y 5, x 100 655 N M 8¢
B RSERNZE B B Y A AR 4k
2.6 ELISA ¥4 K B i ¥ 1 TNF-«, IL-4, IFN-y
B a BO IR RAF 7R -20 °CHY LB W, AR
V25 B8 ™ s 4 B B A3 2R 4T
2.7 FEHEMPEE R (Western blot) A6 ] K BB 7K
MWIE T 4(AQPA) I RIA  RIE AL, WHE
ZH 4L, e R G P R IS AR I T AR
T RE SOG4, FH BCA 57 & 2 25 1 e B .
Bt B 12.5% | o6 Jik G R 40 3R N A 2 Tk OE i PR UK
(SDS-PAGE) &l , b FEJ5 AT HL UK % R, TBST
#M1.5h, 1A GAPDH—$7(1:1000),4 °CIEFH it
&, TBST PE I, i A AR B — BT (1:4 1), 37 °CH#E
RO H 1.5 ho BEBE 3 W5 fff JH ECL & 2 6, ]
Image J 3K {4 43 B 2% 4 (9 JK B2 {H , DL GAPDH i
%, UL H B R 11545 /GAPDH 4541 I BE L {8 1F R %
wuk
2.8 Real-time PCR ¥ £ Wl X R B 41 41 AQP4
mRNA %35 £ 50~100 mg 2 UL, A 1 mL 1Y
trizol I, AL B ) K R b AT 203K o S10K0 M
T 15~30 °CHEH 5 min, [ % 1 mL 9 trizol i ) 2] 2%
B RE A I A 0.2 mL ) = S H BE, 4 °C 12 000xg B
> 15 min, BTG & K A5 , 7K 405 0.5 mL 5 4 BE R
A ,15~30 °CH#F 10 min J5 , T 4 °C 12 000xg, &5 .0>
10 min 5% B3 o BDHESFIMAZE D 1 mL 1Y 75 %
. 38 .

L (1 DEPC /K #i B ) , 16 VE RNA ULTE . k% )5 .
T 4°C 7500xg, 550> 5 min, 5% RNA ULTE ,
Z R CBEE WL, 2 S T RNA UUUE 5~10 min, %
fit RNA I}, 28 hin A JC RNA Jif§ (8 7K FH A6 2 42 W4T L
WK, 8K 5 55~60 °CHEFH 10 min, 3K 15 FEA B RNA,
W BT 45 B RNA B A 3E 17 2 5% 5% DLAS 21 XF B
cDNA. HUJG A% R i 25 088, A RNA BEA, Fm
A oligo (dT) 0.8 pL, N9 (50 umol-L") 0.5 pL,
dNTPs Mix (2.5 mmol-L") 1.6 pL il J& RNA [if§ (1Y
H,0 & B A& 13.5 uL, IR & W 7E 65 °C/K I 5 min,
VK FJ3CE 2 min, 4 °C 11 000Xg & .0> 5 min, 7E &5 >
B PR Yo A RT J2 W ¥ 5xFirst-Strand Buffer
4 uL,0.1 mol-L"* DTT 1 pL, RNase Thibitor 0.5 pL,
SuPerScriPt Il RT 1uL, iR G )5 37 °CIHI 1 min. i
W 2 ¥ (50 °C 60 min, 70 °C 15 min) , B1#3 3] ¢cDNA
FEAS . PCREIYF I UL 1, PCR Y™ 38 S i 514 1
95°C, 10 min;40 1~ PCR G ¥ [95°C, 10 s560°C, 60 s
(We#9¢96)]. %M GAPDH £k #E NS, R
2N B AT AT o BT A0 b R A )
TRARAEGR, WL,

*1 PCRE|¥FEF

Table 1 Primer sequence of PCR

514 751 K /bp

GAPDH % 5-GCTCTCTGCTCCTCCCTGTTCTA-3' 124
T i 5-TGGTAACCAGGCGTCCGATA-3'

AQP4  Lii#5-TCGCCAAGTCCGTCTTCTACA-3' 113
T it 5-CGTGGTGACTCCCAATCCTC-3'

2.9 HitceabE SCEEE Sk H SPSS 22.0 #1748
AL BE 3 OB R B s 38R, 20 1) SR B £ 5
Z T, W F R I LSD LKL 5, DL P<0.05 &R
ERAEGIHFE L,

3 &R

3.0 X REBEWRAE M SZ I IE 5 4K BUS 8 iE
WL BRI R B R A, RAEER, ME
TR B B A K B B AT A A o MU, R fiE
o P ok, dEAE L AN TEEER A S,
A3 R IS8 RSN S N R E 2 VN
e, PREROK 58D AR T 6 1 4 B O 2%, K
R/ NSNS | B N2 by N
T AR A ] 20 d, A R AVAAE A2 16 35 [R) A Y 20 A5 4L 5 45
257 d, AR BT B ¥ 248 EIE R POIRAS A T A
B WS IR UOKEIE I, T IEE B ARAIRE
K SRR A BN, KA T4, 1 5 TR A £
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3.2 MWARREFBRHEZE FSHHARREH
JRE A UL B S S5 AR R TS AE b B A0 M 25 5
B ToA 0, B R A HE I R S MR R L B R
TR MBI, B UK DLW BEJE 25 22 U
50 2 b I A 2 R UL 22 AR AR T, o b
5 IR T A PR JC R R AR B BEE. MS
700 ik 2L 280 I I A )2 A AL R/ A E 5 B v R
b TS 18 A V2 A BOTE PR/ ROAE K 5 3 5 A0 7R i 41
I T A2 A T 2 R UL A& E K 5 3 ) e 2 R A N TR
T 249 (5 PR T 286 BV S, 149 JC 2ok R A e v L JBE

A AR e Rk A R R A A 4 T UL AR RE AL AR 4
Jif 5 3 AL BR T 260 BB NE B 5 A R v AR A A
A ZA Ay AT 0L R A, B R I B R A A
J2 5 3 i) 4 3 0 RS B VL BE A

IG5 R AAUE R B 2 2 SR E o B AR A 5 R
AN S I A R S B A =
(P<0.01). SHIAVL PbA, 45 45 0] o 2 s AR
YA ARAES SN RAERARIT¥E
SX(P<0.01) ;7 A 45 5 i 41 B 2y SR 4 22 7
TG FE L, WE1,%&2,

AU B Y C A S R 4l DL A PR Al B B
2~3 )
E1 #F BAWMEEEREARBEALRERNZME (HE,x100)

R B2 F BAR M A ;G AR PR H 8 AT 4L ([

Fig. 1 Effect of Scutellariae Radix and Atractylodis Rhizoma (SA) on gastric histopathology in rats with spleen and stomach dampness-

heat syndrome (HE,x100)

®2 EBEZ BRAMBALARERERSHOHM (Fxs,n=3)
Table 2 Effect of SA on pathological scores of gastric

histopathological sections of colon of inflammation (x+s,n=3)

4151 /g kg! SEAE I BB /53

=M 0.50+0.00

s 0 1.17+£0.29%

Lo 2.10 0.50£0.00%
1.05 0.83+0.29
0.53 1.00+0.50

wAR 1.89 1.00+0.00
0.95 1.50+0.00
0.47 1.50+0.00

152 [ 4LV P<0.05,2P<0.01 5 15 81 B 41 14 452> P<0.05,
YP<0.01(F3~6il)

3.3 MR A B B 2 4R LA
1 4% J2 45 K 35 G, Mo M L, A 1) B S ) J5 AR DL S
LA i o A R 2 23 g b M S R R G A B I UK
i R R AR IR A B T . B R i

2 45 1 R T DL K i, A K A% At i R i 5 B R R
it 2 235 i R TR UL A BE K B v KR B 4 45 i R R
AWK M, 2 A D R AR . AR &R
it 2 2 M L B S K P, v AR R 2 K RS
B AR Bl e, 3 R AL R R R AN IR
Jig 8 HAGUE K B2 B 21 2 98 E i B R ) & R
W, 5 A A b A, B R 2 e B AR A
(P<0.01). SBIRIZH PR, 8545 5 f 2 RS R
R a2 R A B 3 R IR(P<0.01) o DL
2,33,
3.4 PR B P IEN-y, IL-4 il TNF-a % £ 19 5%
W 558 4 e A, A R A i 5 P TFN-y, TL-4 Fll
TNF-a 1Y% 54 W% TH 5 (P<0.01) ; 5B A L84
B A R4S R 4% 5 & 4 i3 H IFN-y, IL-4 #il TNF-«
1 5 i 24 B 5 A AR (P<0.05, P<0.01) . WL 4.
3.5 XREEHZ AQPAEHE LI KL S
. 39 .
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B2 BEZ TAMEBERMIEXREFA

£3 BEZ BERAMNEHAAKRERERDBZM (X+5,0=3)
Table 3 Effect of SA on pathological score of pathological sections

of colon of inflammation (x+s,n=3)

2331 Fli /g kg! S I BBy /53
2 H 0.00+0.00
iR 2.67+0.582
B 2.10 1.00+0.00%
1.05 1.33+0.29%
0.53 1.67+0.58%
“BAR 1.89 1.67+0.58%
0.95 1.67+0.58%
0.47 2.00+0.00

F4 EBEEZ EAXNKARMEHIFN-y,IL-4 11 TNF-a & EMF I
(x£s,n=8)

Table 4 Effect of SA on levels of IFN-y,IL-4 and TNF-« in serum

of rats (X£s,n=8) ng-L"!
M /g ke IFN-y IL-4 TNF-a
M 54.77+2.78 35.20+0.81 10.14+0.22
A 83.16£0.612  53.92+1.090  21.34+2.542
i 2.10 66.21£0.73%  35.62+0.44%  11.37+052%
1.05 66.35+0.579  3538+1.159  12.37+0.42%
0.53 73.50£0.139  40.32£0.09°  16.56+0.23%
EA 1.89 72.15£0.859  42.23£0.080  23.6620.44%
0.95 727141179 4227+0.080  23.75+0.52%
0.47 74.03£1.239  4226+£0.129  23.88+0.819

RUZH PG, ¥ 5 R4S R 45 0 5 20 19 AQP4 FE 1 R A
%i@ﬁ%ﬁ%ﬂiﬁ(P<0.0l)o %%‘zﬁﬁ,,\/\ﬂ]%*i’%

RERE LRI KRR B A 40 h AQPa LI Rk, W
#5,0LE 3.

3.6 KB 44 AQP4 mRNA Rk m 5
- 40 -

LFFEHF M (HE, x100)
Fig. 2 Effect of SA on colonic histopathology in rats with spleen and stomach dampness-heat syndrome (HE, x100)

x5 HEFE BRAVMEEEREIAREHERAQPAEARIENHIN
(X+s,n=3)

Table 5 Efffect of SA on protein expression of AQP4 in gastric
sections of colon of rats with spleen and stomach dampness-heat

syndrome by scutellaria and atang (x+s,n=3)

2H 531 il /g kg AQP4/GAPDH
S| 0.76+0.06
T 0.76+0.03
A 2.10 0.60£0.13%
1.05 0.44:0.04%
0.53 0.49:£0.02%
‘AR 1.89 0.60:£0.05%
0.95 0.45:0.05%
0.47 0.40:£0.06%

GAPDH Wie SRS D S i S s o ;0 D2
— — 40 kD
AQP“.“.:. - §— Pt

B3 C1 C2 (3

40 kDa
GAPDH s D 3P Qup e &0 - - & ;)

JVOZF— 3 & 3 F F F F F L0

30 kDa
DI D2 D3 El E2 E3 F1 F2 F3
GAPDH st e wms wmw wmmm wo 101Da

AQPH S v s s e 10K
Gl G2 G3 H1I H2 H3

B3 SAXRBALAQP4EHRIK

Fig. 3 Electrophoresis of AQP4 protein expression in gastric

tissues of rats in each group

PRV LA, 5 5 i3 AR 411 AQP4 mRNA % ik
iﬁﬂ??ﬁ%ﬁéﬁ%ﬂ%éﬂé’a AQP4 mRNA % ik &

AU E HEREEHEITFE L., g6,
4 itig
TH PRI 24 R R R TR 2 T EL A R TR B TRk,
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®6 BEFX BEAWEBBEMEXRE AR AQP4 mRNA RZHH
fa (x+s,n=3)

Table 6 Effect of SA on mRNA expression of AQP4 in
pathological sections of colon of rats with spleen and stomach

dampness-heat syndrome by scutellaria and atang (x+s,n=3)

21 5 /g kg! AQP4
EgE| 0.092 4+0.020 8
LAY 0.094 1£0.013 8
W 2.10 0.091 6+0.057 2
1.05 0.096 5+0.077 7
0.53 0.085 5+0.064 4
FE¥N 1.89 0.190 2+0.041 5
0.95 0.168 9+0.048 7
0.47 0.174 0+0.087 2

B JE€ P 22 1 TE 4 A S, T E E S TR YT IR A
IE, 5 & FEH TIRIT WAL, E5 N RIERHEY
% % Scutellaria baicalensis BT AR , W% PE%E, B
A R TS KRR L IR, 2R AAE L WO T
AT I ST ] L L A B R P T e o N T S
¥ 3 & R Atractylodes lancea B, 1t & R
Atractylodes chinensis i T B L 25 R MR, BAT
PRI A, KUELTE , BT B B9 T, TR 9T IR
R e IR I T L TS KO ST

[ 15 1 P SR g S UE R — R DR
PLIEL B Dy fg 2k 8 o =R AL — 2B ok . 4
JCHT T, B K R R A G e T
H5WBHE R0 AR, A S AR R SRR '
2B BRI A B B A . W R R R e )
12 UHT N A SR W O HIE 198 3, A S = SR R,
PN R AL K B IE 3 4> T T X Xof 9 B TE AT T
RGEAR, T T =0 B A TSR T A
JE B2 D5, 6 I E W HGIE B e 1Y I A A AR
FA S BRBA 22 e A e AT 1 TE 15 12 T b o 0
G W IR Y oy R B AR Sk, AT T KM
A n RIS R 68 2 30, I F 0 AR LA B A 1R
e E hE R ORE A FCN FE, Dl =
T3 R AE T BTLL A8k R M E . SC T E
W FAAE (995 HL , F2 B IR SRS 1 A Ak D K
WEARERE 24 FE W, T RE A8,
S ML AT 722 A Sk I O i A A O 9 b A ) R, A Ot
TE MR PHEIE T oo B AR 5 P00 i T, X 8 BTG
I A BB EH

PO = IA Ok 8L 0 AAIE UL TR R T
REMEIE AL AN B 5 B 5 E T A1 15t 9% 55 15 1k

RGN o ARSI R B HE Y a1k M8 45 41 K R
W ORS B H 2 R e B A AR A S R R IR
IR K B NS I 20 2R T N B, B R R R o
IR YT T LA SO SR AE 5 AR 45 5 1 AL %)
[ R HOIE B A RAERITE R B, R 4
A ) 1 AR T 4 BE A A5 R 45 T A SE , e
Hh B A g R 2 0T IA T R I HRGIE K R 45 1 4 41
HRERCR e A 150 ] 5 RN A R X I B IR BRGIE KRR
A WYt 0 G A IR D 48 7 0 S 25 ) K R I
24 W5 RN IR B P BGRB8 24 P -4
HA MM 5 — WA R 5E & 30, B9 B VR A E K
B 200 B fo 28 52 T R AR S IR PR A O 58 R YT ) B U
55 , T AR R A R R A R G 92 0 2B R DR A 9 I T
DRERIVE T, b — 25 B0 IE T 25 P00 S B .

L ARIE SR 08 T AR R E DL IR 2 — )
AC AL i K W ST UE S T T AAGIE A R RE
ZIRW ELEEC R 1B P R B R B B
NN —F R EERE A, /AR E A 70
(HSP70) B KPR o v E & AR 40
PERZEAVEE %, Hh B E g B R R K
HBA I PRAFAE , BRI b 3 B8 2 9 Hh i METR 0 o
1M 40 PR R R I 2 0 T E PG B SR R
B, RN HGR X T B 12 M = ik R AR B
AEBEZE X BRI E R RS RA
B R AT L S (] A S T A AR AR T
AN IR AR FE 307 I B R R G A A
A BAF I Im IRROR  AETE— & 1l R B A A

BT AR B R AL R R
DIRe R, I AF K, Bl A5 X B i B PR AL K
TE T 5 B B Y R s — AR S PR A T R AR
S K OV iy 25 LR 0] B R UK E 1 R IE R
HET 2R B B S 0 R YA LR L PR
RGN ARG R 5 . Hh AQP2 Al e Ny
TR TT A5 P D R B0 K P A 2 R R0 ST K
TR BRI R G b Rk Hoh g iE
K W AT 55 235 Jg R VG B S0 T PN B 4B P R AQP3 KRR A
Ko AQP3 i 33K ] 51 45 7 B K 43 F 0 i 4
i, S AL IR 3R GA AT B0 Al I 2 I EE R TR K
Gy T B TS R AR A B B A
KR AT, G S Y A b T e G R KRR AE AR Y
B, P= AR B . — BB B oY & B, AQP3 BH 112
T2 H A8 L T HGIE A R R R B T R
HBE XN 5 AQP3 A K AR i I AR G, R
AQP3 1y 7 % 3K ik Al B2 1B UE & A LI Z

. 41 .
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—0 AQPA FE AN B AL T RE, REH
SRR F B RE A B b3k AR 2S5 E
TR 43 W, A R A0 T TR R AR 7E L R AR
B 20 AQP4 B 1335 K mRNA R BT+
EBE s,

AR S 32 2 ) WL ¢ AQP4 2K [l mRNA 7E it
W AR AR R R R 2 AU i R R Ol U B RS
G AR HAK AR W5 m ., FEARLE S ok B,
FOR TR BB IR BT RN [R) Y 3h W R A ] A
R 7 A5 AR 43 X RS A T A 7 AR BER B RS (R R
GV B s 1 Sk 458 1 3 2 5 M PR 2 it A
B BT A o o 0 2 5 o 0 IR AR AR IR
R WAER TS AR o 3, B = AL AR, X X AR R
Jo R R E K v A ORI R, AR S
rh AR TR 2 R R AR A R T R T, R R
F o, @A, AN T EERA TS, B
e Mg W TCOGEE e B BN, B 4 KRR PR B AL O
NIRRT ORI D R T R T2 R
1N TN SUSAI L i e i N R SRS 81
R o B AR R 2K R AR ) 20 d, IR
FIAAE AR fb 359 [ B AR 20 AR AL 5 45 2505 7 d, PR AL A4
RS T RS MO AS A B  iES ALK
KB AN, ZAE IE R S AR AR ROK BERS A B,
KA BT 45, 60 5 R4S 0, R TR 45 R X
B HGIEA — & e E R . AR K RUE 4141
) AQP4 #E 11215 Jx mRNA (1 %35 525 (A4 ook
WLGE T2 25 5, R AR R R A 4 K BRUER 21~27 K
b TR R AR P R L7 dJE L BURLAL K RS
BT —EMRE . HEBRA g, 35 RS
FIELAL AQP4 2R [ Rk 1 & RR AL, 45 L 2 W,
B A R AT LR 1A 9 R I 4140 AQP4 R
P13k, DT 3K B 98 35 K W 5% 32, et /K AR i 25
LR IR o HE— 25 BB T B R A R X L N AR
TE R B 8 VA FH LA — 8 1 T R O, B L
M2 AL iR 55 5 L FE IR A G I FE I IR Lt
T 1 AR A RO B4
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