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Expression of AQP 1, 2 Proteins in Kidney of Filial Meriones meridianus
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Abstract: The expression of AQPl, 2 in kidney of filial Meriones meridianus was investigated by
immunohistochemistry combined with stereological method, and the expression intensity of AQPl, 2 was
analyzed by IPP professional image analysis software. Results showed that there was expression of AQP1, 2 in
kidney of filial M. meridianus at postnatal day 1, 7, 14, 21, and 32. AQPl immunopositive cells mainly
distributed in the epithelial cells of proximal convoluted tubule and thin segment of medullary loop in kidney at
postnatal day 1, 7, 14, 21, and 32, while AQP2 expressed on the apical plasma membrane of collecting duct
principal cells at postnatal day 1, 7, 14, 21, and 32. Surface area density and average optical density of AQP1
positive cells in proximal convoluted tubule and thin segment of medullary loop and AQP2 positive cells in
collecting duct in kidney of filial M. meridianus increased (P <0.05 or P <0.01) at postnatal 7 day, but there
was no significant difference from postnatal day 7 to postnatal day 32 (P >0.05). The results showed that the
expression level of AQP1, 2 positive cells in kidney of filial M. meridianus increased at postnatal day 7, when
the ability of water reabsorption of proximal convoluted tubule, thin segment of medullary loop and collecting
duct increased. AQP1, 2 might play an important role in urine concentrating of filial M. meridianus kidney to
regulate the balance of water in kidney.
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T4 v B ( Meriones meridianus) J& Wi 15 B
O BB O AR B S — b i B A 57 5B
B, LA B TV BRI BT A TR IR B, DL
Y b AR R oA B (RS 1998)
T D B — T R P A BR B T 52 1) R R
26 AEE B T ) 1 25 0 B R e 9 1 b T
hFEAR N IK 43, HE H 2D v e 4 R DA K T Y
B, ARTTVURMIR ZEEPERSH
AR S (FE % 2007 ) FhRE EiR 60 9 A (= A BT
452007 ) GG 2 b 8 5 1 IBCEE XoF SR (b o 9 -
155 2010) | N TCAR SR 25 10 T 1Y B0 R AR
(¥ 55 1995) T4k (2248 2008) 1k
T A IT R 1 58 PR R E = A (O B A
1993) (15 K i 2% 10 4 491 4 vl B8 WL 4% (o E 5
1994 ), B X 7 4 v BB Kk i & & H
(aquaporins, AQPs) BB 5T i AR W H] . 5 15 4k
FE LR KA BB 388 H P 5 rhole 1 O T
AQPs &5 W WK VR 4 PR 48 47 LA K
i (0 H B O T AR AL (SR RS 2003 ) o AR SCHE
R TRV B AR A HOR R Rz X
AT I 5 LV RN L P AR VD T 22 [ I i /D
WL B B4R L B RS A, B A 1 U RUR
oK, moEE ' W R M R K ( Herba
Cistranches) % Ml ( Tamarix chinensis) . ¥ ¥ i
sphaerocarpa ) . 9% ¥ #| ( Alhagi
sparsifolia) & 5 BK &% ( Ephedra przewalskii )
S¢ (Sympegma regelii) %5 INE ) 1Y) 25 53 4
R TE 1Y Fh 7 #b FEAR K G (B AF 2000)
AR SCiE F e e H A2 07 A 7 AQPT 2 7
T BT BB BRI, BT T BB R
PUA K P LR, 77 0 B AR 9 (B8 2 7 1
8y 1o FH B AR A

U BR ik

1.1 SEMEERIRF ARbiK@EEEA 1. R
PrKEBEE A 2 BB E MR- R -
AACYIIGE I G (SABC) S 2 2H AL IR & . DAB
B, ¥ TR EEEY TRARA
H) . B 845 (Olympus, FX-35WA , Japan ) . s i
f1(Galanz) VI HHL(YD-202)

( Nitraria

1.2 ZWHMHARLE BHAFFUOR I
# 70 ~ 100 ¢,2010 4E 5 kA HN A RE
8 Zh YR ST S R LR TSR, = iR
22 ~26°C , HER G IR IR /N B S A . ME I
GO, 20 X, sk R AE BB, BEC LT
14 2132 H#E 5 B, B — 4 H A& 55 51
3 HMERMEE 2 B, dt6 5 A HIRSLR
AMRIE30 H

1.3 SBALRANLZE(SABC &) W 1.7.14,
21.32 H &7 B, B, il 3K & B0 A i B AR
A, Sz BRGSO A, R S RN T Y AR B R
K, PR F M, A — 7 1] #E  HE 7D R ) A ) 4
G IR, 109 46 2R B bR [ 5 AR S 52 56 44
Blo [E 24 h J5, 5 AB K GE W R A
FLR L) (JREE 6 pm) o 2B HI BT i
RS U1 w2 K, 3% H,0, %
I E 5 ~ 10 min DLJCTE PR M 3 4 Ak 0 1 1%
PR ZEMKYE 3 I Kl R A 0.01 mol/L 4
G AR 5% vh W (pH 6.0) , Sl o i 448 &2 4t
JE L, HG PBS(pH 7.2 ~7.6) ¥ei%k 1 ~2 IR,
TN 5% BSA F P41 W 5 1 AE 55 5 Mk SO A B
M —$T (GebT/K 8 8 H 1 s SR di K 1
H 2, TAEWEE N 1:200), & 4°C K460 & of
B, PBS Y 3 . T NAE Y R AL L BT/ B
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M SABC ($ R R-PiAEMRE NI AR
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25 I ] PBS AU —$i. ] DAB & 5K
MG e, R RER Y, Bk &Y H R,
i BUR S el

1.4 k#M=ME EHE1.7.14.21 32 HigT
LR e H AU E U 7R B AR T WS L4
B, Bl AL I o O 5 2R IR & 10 59K ( x
400) , 2R FH 7 A% I3k &R gt (R i AR 11 512 x
10" mm”, A ZE KK A 7. 808 x 107 mm, il i
LAFEI L 36 FABL 28 55, /KA
4 mm A TSP BEAY 10 wm, P FP I 2619
A8 kA R, B S E A 1008 Ay ) A8 K
THEEE 3 S A5 1.7 (14 .21 32 H i R 5
AQP1 AQP2 32 BH 14 4l A ) T %% FEAEL (S, ),
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NAX RS, =21/L,,L, =3P a, P, 1 4
P2 8 10 40 i 5 0035 A% B 28 sER, P o D
RGEEAES AN SE, o S J7 4% 09 A5 18] B
B (A 55 2011) .

1.5 E®&o#H H3EE Image-proplus 6.0 %
AL P 5 53 B 1 (Media Cybernetics ) #E47 [ {8
AT, 1.7 .14 21 32 H ¥ BUE SR 20 24k
U R A& 1 SRS IALY) B, K AQPL
AQP2 7E 778 b BUAF BUE R b 10 0 2, B MR
K5 R LLGE T ST BRF 200 % {E (average
optical density, AOD) /K,

L6 SitFoM SLEEIRUFIHE « i
2% (Mean + SD) F 7~ , f# F SPSS 17. 0 %4, %
R R I 253 8t P <0.05 KoK 2% 5 W %,
P <0.01 F/R 2 50 03,

2 4 R

2.1 FHEILRMFRE AQP1 IRIEZTML 1,
7.14.21 32 HIRHAMW FHr R TFR'EHA
AQP1 Y FHMEFRIL , AQPL Rk TRkt /N
J 2 A 1 IO 5 R RN 66 JPS S R A 4 B, S 4140
b2 BA M R AR T A A (I 1:1 ~10) [
PEXT IR 4 JC % v o s e (IR T:11 ~ 12)
51 BB, 7 HIRAF B AQPL BHE R IA (Y 1
WL .2 (P <0.05) , 6% 8 ik 2
(P<0.01, %1),7 HI¥G 57 A L2 R
(P>0.05)(#1),

2.2 FHILRFRE AQP2 IRIEZTML 1,
7.14 21 32 HIB 74V BUAF BB A AQP2 1y
FHM: 2635, AQP2 11 R 3k #1448 3 40 g

F4 07 5 T A0 Y R S i A Ak 2 B R R kT Ao
EARE O (ER LT ~10) , B 0 I8 41 0 4% 51
@RMY (EM I ~12), 5 1 Hig L,
7T HE TR BAT BUE AQP2 B 2 ik 1Y Tl
JEE DG AR 2% (P <0.01),7 Hig)s
57 AELESR(P>0.05)(F1).

3 0 ®

3.1 FHEPRFRE AQP1 RizmwZEHk H
R/ E BT FhokiE E & A7 E Rk, HE
W BT AR R G RE h, AQPs SRIAAFTE
FHE B NoE M 25 S (R 2005) . AQPI
I JUBR TP R K o WO, T2 S A T il
B Do BB FE 5 S BE B b R A0 M T AR, SR A
I AN /INE T BEN s KB 0 R W
FIEA G, AQPT o 2 3 W AN B /N T B &
PU A ME— 7K 38 18 35 17 ( Nielsen et al. 1993) , 43
A1 7 ST /N % TOU 5 R R B 1Y AQPL 7 3l ity
/INE I VR P R Ao A v R A T
B AQP 55 ' B 5T iy 5 B B AH O (9K AR
552012)  WFFERM, AQPL B = fii i /N &
7 P K GE A Ve R AR O S BOMR R 0l B 5
(Schnermann et al. 1998) ., AQPI &kt 2 5 F 46
A BE Y 7K E A5 PE R AR 10 A, AN BESE A 390 3t A
1 I A A [A] B 1R 98 R 28 (Chou et al.
1999) , #F 5 ik S F) JR 57 £ 15 W i E 6% 0
AQP1 Y HE PR 3 3k (B)4E #3 55 2003 ) . AQPIL fit
KW/ B (Mus musculus ) 51 INE R, R & &
JEIATFE (Chou et al. 1999) , AQP1 & B /)
BB L2 IR 2 IR, BRK B 518 ™ 5 K, IRk

F1 AQPLAQP2 FHAIRFREBREMNEE EFMATE CFYME « brER)

Table 1 Surface area density and average optical density of AQP1, 2 positive cells in the

kidney of final Meriones meridianus ( Mean = SD)

I % i Surface area density (1/pm)

% 56 B Absorbance

H i Day

AQP2

AQP1

AQP2

AQP1
1 0.043 1 £0.002 3
7 0.060 0 +0.001 7~
14 0.063 0 +0.003 6
21 0.067 0 +0. 004 3
32 0.069 0 +0. 006 7

0.025 0 £0.002 7

0.048 1 £0.004 3™

0.049 6 +0. 005 2
0.051 5 +0.001 9
0.058 0 +0.002 4

0.207 2 £0. 006 2

0.223 1 +£0.007 5*

0.2222+0.011 1
0.223 7 +0.008 8
0.220 0 £0.002 0

0.279 3 £0.003 9
0.291 6 +0.012 6™
0.294 2 +0.008 1
0.296 5 +0.002 9
0.295 1 £0.006 9

Haj—HWB AL, * P<0.05, #xP <0.01, Compared to the former group, * P <0.05, #xP <0.01.
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A5 AE T H B Z (Ma et al. 1998). (I,
AQPT e A IR B L e b A H 2 A 1,
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T BUAT B A K P 7S 9815 1
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KB I, ADH AR i 98360 N AQP2 e B8 B Tt
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) AQP2 L B A ML PN B P Al A B
D, WK 98D, DR B BE ((Frokiser et
al. 1998) . AQP2 JE[A %745 J5 W] ffi 4 75 45 7
WK /Y T BE S, DR MR 4 5 B ( Deen et al.
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norvegicus ) ] "= B 52 W PR W WY ¥k 4 68 J1, M1
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13, 226 /0N BN R 22 30 i W 4 %) R vl 44 s 1
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A B AQP2 7 X A A 45 /K i 1 1 1Y S 401 9 Y
A R AL T 1R R A B A0 i R
T 240 B P %F 7K 3 375 P B 1 L K 2 IR
RS MRS B EHE A L B2 4 A, P38 L ) 5
JEAR /9 AQP3 Al AQP4 i A B IR 1Y 5 )
Jo DT 52 30 PR e W 46 (Ishihashi et al. 1997,
Kamsteeg et al. 2003) , F %455 (2009 ) % /) B

BT 52 2 B, AQP2 A JR vk 4 vh ke = A
Mo AQP2 KT 1.7 .14 21 32 Hilt FF U
T B AR AR T A0 MO A 9 R T AR MR,
AQP2 BHPEZRIA/K -3 58 (P <0.01) ,7 H k)5
JoZE5E (P >0.05) , AQP2 1 # & iy A L ML, 7
H i i 50 708 BRI 5 285 21 (X 56 4 45 2006,
TR 2009) — B HEHIATE 1 ~7 d AR
A, "I RE 7 H & 578 U BT BV & 48 XK 19
W WACHE 0 3 5iR , LA A6 DRI, 15 IV AR A R 5 A
A RES YR 25 A K A TR — R

2 % x M
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B hR 1 5% 3

AQPL 7E T/ BT BUE 138 3%, x 400

L1 F T BN 2.1 F 6 T RS BEREATEE: 3.7 FR T BURFIEMU/NE ;4.7 FIS T BUS BEREATEL: 5. 14 FS 7 BUFHE i
AN 6. 14 B T RS BEREANEE ; 7. 21 T BUBE M /N 5 8. 21 B T RUS BEREANEE; 932 HIRT BUBE /N 5 10.32 H
THUREBEREANEE; 11 ~ 12, AQPL [ xS B

Explanation of Plate I

Expression of AQP1 in kidney of Meriones meridianus, x400

1. Proximal convoluted tubule of kidney at the day 1 ; 2. Thin segment of medullary loop of kidney at the day 1; 3. Proximal convoluted tubule
of kidney at the day 7; 4. Thin segment of medullary loop of kidney at the day 7; 5. Proximal convoluted tubule of kidney at the day 14; 6.
Thin segment of medullary loop of kidney at the day 14 ; 7. Proximal convoluted tubule of kidney at the day 21 ; 8. Thin segment of medullary
loop of kidney at the day 21; 9. Proximal convoluted tubule of kidney at the day 32; 10. Thin segment of medullary loop of kidney at the day
32; 11 —12. Negative control of AQPI.

EMNE s Ts. BREREDRBL; T R MRS

Pt. Proximal convoluted tubule; Ts. Thin segment of medullary loop; 1 showing expression of AQPI.

B R 1T 35 AR

AQP2 e FA R F R Ay K ik, x 400

L1 HBFRERRPESE; 2. HRTFREMERPEAE; 3.7 AR TR E & Kb %Am 4.7 H W BB R SR A
514 HIv FRUF KRBT ESS, 6. 14 HIRFRIFBETT4AESS, 720 HBRFRGF LT TESS, 821 HIS FRFHT D 4ES
;5 9.32 HIR PR IR EAE; 10.32 HIVFAY BB £G4 11 ~12. AQP2 FAEXTIE,

Explanation of Plate II

Expression of AQP2 in kidney of Meriones meridianus, x 400

1. Collecting ducts of renal cortex of kidney at the day 1; 2. Collecting ducts of renal medulla of kidney at the day 1; 3. Collecting ducts of
renal cortex of kidney at the day 7; 4. Collecting ducts of renal medulla of kidney at the day 7; 5. Collecting ducts of renal cortex of kidney
at the day 14; 6. Collecting ducts of renal medulla of kidney at the day 14; 7. Collecting ducts of renal cortex of kidney at the day 21; 8
Collecting ducts of renal medulla of kidney at the day 21 ; 9. Collecting ducts of renal cortex of kidney at the day 32; 10. Collecting ducts of
renal medulla of kidney at the day 32; 11 = 12. Negative control of AQP2.

Ced. B R ESE; Mcd. BHEFEPESE; T F8RHMEFEIA,

Ccd. Collecting ducts of renal cortex; Mcd. Collecting ducts of renal medulla; T showing expression of AQP2.
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