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7 E: BM WEAMEARERK AT E X E B R OR RS ThAE & D s e IR KBIEE E 5 (AQPS). 45l AQP4. BT AQP2
FLRFIE I, 3T A SRR AN IR R RIE R IALE . 3E SRAD sc SULATIIFA I ik S HIK RS BH B RLEY, Lk
FAANEN E KRGS EE (TP, HEA (Alb). RAGARELENE (AST). NWEREEM (ALT). MmULE (Scr) #
MRFZ (BUN) &, GER PCR (qRT-PCR) VEMIE M IEMEW IR AQPS. 45 AQP4. Bl AQP2 mRNA )KL,
R SRR, AME IR A KRS ALT. AST R E T, Alb ®EERE (P<0.05); #MEAEE
Fimfl ALT. AST /KR TAMA; &4 2520 BUN K Scr KT RE S THAA (P<0.05). qRT-PCR &R B7R, HXHA
Lhi, BEAIZH KB, AQP2. AQP4 mRNA ik B & AL (P<<0.05), AQP5 [{) mRNA FiEH BN (P<0.05); SR
B, #MEBRA ALK R AQP4 mRNA FiE R ZETHE (P<0.05), AQP5 mRNA FikEERK (P<<0.05); Sty e MLt
B, AMEAEERS S AQP2. AQPS mRNA FiAMI TR (P<0.05), AQP4 mRNA kW ZIFE (P<0.05). &b Mg
KGR LIS B K BT B ThRe MBITE R s RIS SR MR S, 3RS 25 v I ARV E P PT BB S 009 AQP
FIFE R FRIE IR A L.
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Effect of raw and salt-processed of psoralen on function of liver and kidney and
expression of aquaporins in kidney-yang deficiency model rats
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Abstract: Objective To observe the effect of raw and salt-processed of psoralen on the function of liver and kidney and the
expression of aquaporins 5 (AQPS), AQP4, and AQP?2 in the kidney-yang deficiency model rats. Methods Used hydrocortisone made
deficiency of kidney-YANG model rats, total protein (TP), albumin (Alb) and aspartate aminotransferase (AST), alanine
aminotransferase (ALT), serum creatinine (Scr), and urea nitrogen (BUN) content in serum of rats were determined by chemical reagent
method. The expression of AQP5, AQP4, and AQP2 were detected by qRT-PCR. Results The levels of ALT and AST in the raw and
salt-processed of psoralen groups increased significantly, and Alb decreased significantly compared with model group (P < 0.05); The
levels of ALT and AST in the salt-processed of psoralen group were lower than that in the raw psoralen group; the levels of BUN and
Scr in the treated group were significantly higher than that in the model group (P < 0.05). The expression of mRNA for AQP2 and
AQP4 of model group was decreased significantly (P < 0.05) compared with control group, and expression of AQP5 mRNA increased
significantly (P < 0.05). The expression of AQP4 mRNA in raw psoralen group was significantly higher than that in model group (P <
0.05), and AQP5 mRNA was significantly lower than that in model group (P < 0.05). Moreover, the expression of AQP2 and AQP5
mRNA of salt-processed of psoralen group was significantly higher than that of the raw psoralen group (P < 0.05), and AQP4 mRNA
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expression was significantly lower than that of salt-processed of psoralen group (P < 0.05). Conclusion Salt-processed of psoralen can

reduce the side effects of drugs on liver and kidney function in kidney-yang deficiency model rats, it can also alleviate the dryness of

raw psoralen. The relief of dryness by salt-processed of psoralen may be related to the regulation of the gene expression of aquaporins

in vivo.
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£h7K 250 mL(10 g £ 25/250 mL 7K), =Gt 24 h,
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g, AN 10, 8 fi5 & 70% PR 2 IR, Bk
10, 8 R E/KFEHREL 2 . KRl 2 IRIEESE R
HIEER R G, FEKEEEE IR, BhEFImALE
=R IIAEE-80, HEZRWKAAE 0.1 g/mL (JRZH /42
) %M. R HPLC LRI A SR BB #h
HIERFRESEON 521 mg/g, BAMERRFREDH
4 3.70 mg/g: FhA S LU AN R R L E N
5.76 mg/g, SAMENRER RS HCN 4.25 mg/g.
2.1.3 PBHMEEZY) B EE UM, BRIz
IR B EE N 0.35 g/mL RS, .
22 EEREY

HUietE SD KR 50 A, BEAL XA, By
M. BHMEXTHRZL . *ME PR AE fb L. AhE R Eh & T,
10 Ro BRXTHRZHAh, Hp 4 AR A sc
SAAT RIS, FIEN 20 mg/kg. IERLERT,
FHRBRBR T ig MR 25 A H R K, Hod
S} B AIAR T2 ig 10 mL/kg A2 FE £ K AR R A4H
T AR 70 45 A o 45 29 K R A A 2570 00, %h
BHEAAH ig 7 glkg #E REAE MARIBUR, MG
Kon ig 7 g/kg AMEHEER K BRI FHMEXT RRZH
ig 3.5 ghkg &FRETMNIREM . B4 245 B
SR B YIRH DR 57 B SABRAEAR AL, R IAR Y 2H K
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EREAC REIGIN., ME4E . BREE OGRS,
PEORIERIL . T 58 9 REIF IhERE, 10 ig FHM 24
Y, L) T d, ERIRGAETRES, X5 HBh)
EEEREEK 12 h )5 ip 10%I7K A GBS R, 5 bk
Heafin, LA 3000 r/min &0 10 min, HUME. [FIES LA
KB KB 2 A B s v AR 45 B
2L, TUKEE BAT A R e, HKEEEETEE
TWAESN, HEEHEAN-T0 CRAF.
2.3 KERBFEIhaeistRlE

o3 g BN S U P AR BRI, I DR R L
i TP, Alb. AST. ALT. Scr #1 BUN & . AST
S ALT KR b, BEbR A e %5 FLIR OB
(A i, EbsElZ)s, KRISMPE AST & ALT
TE ST, Alb M 5E SR FH IR H By 4% B (9%, BUN il
€K IRERVE, EEEEXHE S EE, Ser
e R AR E A .
2.4 qRT-PCR ENEOEMERR AQPS. 455
AQP4. 3B AQP2 mRNA HyFiX

BUGAH D i i 450, B IR SUREAR,
KM Trizol WFAREUHLE RNA, LEEKFRE,
70 CIRAF#H% . ST RNA BT & s —
B cDNA . F% B 77 & 150 B9 95 I ) A S kAT
qRT-PCR &, Ff EAHLEHl. RN-ACTB. AQP2.
AQP4. AQPS 5|#JH Primer Premier 5| #1514 {4
Wb, B TAY TRESARRS A RA
TR ARG, R RA ultrapage J7ik4lifh . Ho
RN-ACTB AWNZ. 5¥F%18 RN-ACTB Lijt:
5’-TGTCACCAACTGGGACGATA-3’, Fijf: 5’-GGG-
GTGTTGAAGGTCTCAAA-3’; AQP2 LJi%: 5°-TTC-
CTTCGAGCTGCCTTCTA-3’, Fiff: 5-TTGTGGA-
GAGCATTGACAGC-3’; AQP4 [-jif: 5°-CGGTCA-
CAGCAGAGTTCCT-3’, Fijf: 5°-CCAAAGCAGA-
GGGAGATGAG-3’. AQP5 [jif: 5>-CCACCCTCA-

TCTTCGTCTTC-3’, Fif: 5-ACCACTCACAGG-
TCCCAGAG-3’,

qRT-PCR MR 20 L [Ntk &, [ NFER
Jy: FAEHE 95 C. 15 min; A8PE95 C. 10s; i
e IR KIRE, AQP2 460 ‘C. AQP4 62 C.
AQP5 N 58 C, M 30s; KBZEf# 72 C. 305,
TEIR 40 K, RS, FHAITHRICFKE.
2.5 GitEEk

KH SPSS 20.0 iit#AFdAT Gt 0. o>
FAHKHEFRACE R X 5 78, 41 EL &SR FH B

KIZ 77 2 93 7 e

3 #R

3.1 #HEREEMMER M SHEERE KRR &
IheERI SN

LR LR, fIME AR AR R R 4l 4K BR If
BT ALT. AST BEFm (P<0.05), Alb &%
FEAK (P<<0.05). b IR R4 S 4K R IMLIE H ALT
AST /KPR TR AL, Alb KPR T4, L4
THEZE 5 BRI IR R BRUH D e — 2 (452493 ,
K JETTREE . SXTRRAA L, BRI KR
[ Scr 7K ZFFA% (P<<0.05), BUN /KP4 B
Ak s A E R AR AR ER S 2H BUN JZ Ser /K5
BRANKRERE A, ZRAFRITFEL (P<
0.05). ZERWE 1. 2,

32 HMEEERANBRXANBSHEREXR
AQP2. AQP4. AQP5 mRNA FiARIELN
xR th e, A KR AQP2. AQP4
mRNA R ZFFEK (P<0.05), AQP5 mRNA %
ISR RFEWIN (P<0.05); SHEMALE, *ME R
A KR AQP4 mRNA FRiXgEFEW N (P<
0.05), AQP5 mRNA ik &K (P<0.05);
HabvE A AL, #HamA KR AQP2. AQPS
mRNA #AEEZE ETF (P<0.05), AQP4 mRNA
Tk B FEERRIL (P<0.05). R NE 3.

®1 HEREMRMARAXSEREREBARATNENZM (X £s,n=10)

Table 1 Effects of raw and salt-processed of psoralen on liver function in kidney-yang deficiency model rats (X *£s, n = 10)

2H 51 HE/ (gkg™") TP/(g:L™) Alb/(g-'L ™ ALT/(U-L™Y AST/(U-L™)
gl — 44.78 +1.46 27.8610.87 33.30+ 8.74 88.751+16.43
A — 46.83+1.07 22.9641.49* 39.74410.08 86.82410.62
EEBESM 3.5 46.021+1.02 26.31+7.67 33.814+ 431 85.35416.74
IR A A 7.0 46.24+0.61 18.99+3.59" 50.59+19.20™ 101.68+19.17*
FhE R R 7.0 47.39+0.48 21.63+0.68"* 44.95+11.79" 97.69+26.11"

XA E: "P<0.05; SHBALLE: *P<0.05, £ 2 [

P < 0.05 vs control group; P < 0.05 vs model group, same as Table 2
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®2 A EREMRMARRINERERBEARBINENZM (X £s,n=10)

Table 2 Effects of raw and salt-processed psoralen on kidney function in kidney-yang deficiency model rats (X *s, n = 10)

2H ) FE/(gkg™) Ser/(umol-L ™) BUN/(mmol-L ™)
ot R — 4272+ 3.05 5.45+0.24
R — 31.17+ 0.46" 5.02+0.54
ZFEESN 3.5 4127+12.25 4.60+0.46
FhE AR A 7.0 43.91+17.61% 6.60+1.35"
G ER AR 7.0 43.31+17.03" 5.66+0.54*

#=3 HBIEERMNER AN SAEERE AR AQP2. AQP4. AQP5 mRNA RIAEEBMWEIE (X +s5, n=10)
Table 3 Effects of raw and salt-processed products on the expression of mRNA for AQP2, AQP4, and AQPS in kidney-yang

deficiency model rats (X *s, n =10)

; - mRNA A RILE
ZH A FE/(gkg™)
AQP2 AQP4 AQP5
X — 0.514 1£0.049 2 0.056 0+0.004 9 0.155140.053 9
et — 0.473 4+0.034 9* 0.034 9+0.001 9* 0.162 6+0.025 4*
EEES R 3.5 0.211 940.013 4* 0.021 740.003 9* 0.205 7+0.062 4*
AR 7.0 0.256 5+0.015 5* 0.084 44+0.015 2™ 0.038 1£0.006 1*#
FhEREER K A 7.0 0.538 5+0.159 5*# 0.057 3£0.008 6** 0.123 9+0.007 4*#

EREAH N "P<0.05; SEMHNE: *P<0.05: SHMENE4 R 4P<0.05

P < 0.05 vs control group; P < 0.05 vs model group; 4P < 0.05 vs raw psoralen group
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M BRI, #nthE iRt nmfE (7 gk
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IR FE A1 I 2 it R R ey B (R, mT A
RUKRAF. BEAESSma, (MR, 78m738n
I35 PR I 1/ IR 1 (cAMP/cGMP) . Jf
IR FE R F--0. (TNF-0.)« Na*-K*-ATP B& 451t 475
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PN I R A 5 TR AR S AR R 2 1020,
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FERIARURE, HE RS 7RSS YA
B AQP2 (M AR T I R, 453k N 41 i
H) AQP2 JR/b, AT BRI, Bhi)
HILZ JREEIRE2, A Fid, ek maly
A AR, KB AQP2 mRNA f 6k B 5 i T
XTREZH, $ER Eh 5 S AN TR R £ T ) B FH AT R
BB T — MG . S5 DIRe S fa X 7K i E IR I
DhRe N B = AR RS I R R 2 —, B FH R K B0 R
PREFR R, B B TE SR, SRk
Oy MRS I A2 BB A, HE K IR A F S5 AQPs %
IREYIMOE, AQP4 Tr4hlg L ERIL T4 i
Wk an i, B R BB AQP4 JERI /N, Hgh
Wt Aoy I S B e T B, SEAEH K B £,
IR AQP4 Xt iz /K (1) FE IR A — 58 1R 1R
FHEO27Y, At 0 AR 4 K R 45 i AQP4 mRNA &
BN, E S R K I RIS, R K R
I, A2 BH K RS R R 2 — . fhERE SR &
KB AQP4 mRNA FikH BT A4, &Rk
G AT RELEARZGIENE . T BRI S O
TR AT %, ok AQPS X Mk /0 I
M. AQPS FIAT KRAL N RS/ NE L, &
SRV MR 3k, 5 KIS T IR AR 4 Ik T i 2
DIAASe, FLFRIA N PR MR 0 I Rl 2 R 28290,
AHIEFE A AR AE S 41K B AQPS mRNA IR IA &
550 R 2H Bl A S 3 PR, T RD e IR R A 2E K R
AQPS5 mRNA ik s 54 ML B E 1N, SRt
H AR AT A S SR AR

BRI 2 M i B 2 —, AME IR
an AT SRR R AR, BCRNE IR I 24 1
HER )RR, BRI LR B IR 9 ARER 2T 7t Eh 5
TR HS A R . A RAEANE Fa b B
FH. SRR IEVS 255kt b, P2 B B A
B AL R AR, 0B RH R AR KR
W AN i 65 AT J5 IR 97 7 L AE R T i fE
MR R R 2 B A RNER, BAK SR 3G R0 1)
Bl 8IS RGHT 7 LR i TG £ 5 R 2 iR
AT AHINRER KRR, kb ARG R R 12
LR R R AR .
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