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Effect of Lactation Mixture on Aquaporin 1 and Aquaporin 3 Protein Expression in the Lactating Rat Mammary Gland. Liu Haibin, Hua
Ying, Ye Weijing, et al. The Second Affiliated Hospital of Wenzhou Medical University , Zhejiang 325027 , China

Abstract Objective To investigate the mechanism of lactation mixture of increasing amount of lactation,we examined the effect of
lactation mixture on aquaporin 1 and aquaporin 3 protein expression in the lactating rat mammary gland. Methods SD female rats were
divided into three groups: virgin female rats group (n =10) ,lactating rat treated with distill water groupfrom postpartum day 1 (n=10),
and lactating rat treated with lactation mixture group from day 1 postpartum (n =10). On days 8 postpartum lactating rat mammary gland
were obtained. Immunohistochemistry was used to detect the AQP1 and AQP3 protein expression and localization in the mammary gland of
virgin female rats and lactating rats treated with distill water. Immunoblotting was used to compare expression of AQP1 and AQP3 protein
among three groups. Results In virgin female rats group and lactating rat treated with distill water group, AQPI protein was expressed in
the mammary lobular and stroma, mainly in vascular endothelial cells. AQP3 was not detected in virginfemales. AQP3 was found in mam-
mary lobular in lactating rat, mainly in cytoplasm of mammary gland acinar epithelial cells. There was no significantly change of AQP1 pro-
tein expression among three groups. Whereas compared with virgin female rats group, AQP3 expression was both increased in lactating rat
treated with distill water groupandlactating rat treated with lactation mixture group, especially the latter increased more significantly.

Conclusion The expression of AQP3 protein in the lactating rat mammary gland was closely related to the mechanism of lactation mixture

increased amount of lactation.
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LR IRA H T B LI AL (3 5 G g ) A R K
7, LHAFURIR R AR R R L 0 R L R
Z, e LT AE LT B 7R FLTE N R
1870 W e LRI FL A A R BE T 2 2R LR IR B
JE M PR b — R UL AR AE o T AR B AR T 7 XY
AR PR R T AN T B T R R
Ja BRFLA W b T S e AR T 8 e O R
Mo

MEFLA R LG ROFFE , X FL T 70 WA 2 BA W] 8
BOR A RCRTT A 92.9% 1 {H S FAEFL A R AR 2E L
T B AL AT A . Kl B 8 H (aquaporins,
AQP) J& — Pl A oK 5 A W MR B I . H
BT, FZ WSS RWDIGEIEE AT 25 T 309 42
RGeS A 0 A T v 2 A T 8
B S R T2 5 135 1 2 2 2 21 b oK od 1 &
FIRZIA Y DR, AR R 5 ok F R 2 KRR OE
WO L R BRI 2R A L A R L R BREL IR 4 Y
AQPL I AQP3 3k iy 8 Ak, WA iy B ) i 2L 5 5 48 Jin
WFLERILE .

M# 57 E

gk (1) 3h4y: 50 2 8 Mk, {A & 200 ~ 2505 SD K
B, ok g 2 7RG SD EME R 30 1, SD MR 20 H,
W b s e TS S R R E R MR SR LA, A ik
KB SRR E 22 £3°C BB 55% ~T5% ,HiSL 5 34 3R

- 102 -

JE 57 NTESCH . BEPLARER 10 2 SD MM KB, 0 IE#
A LR R, o 4y R RUHE e M 11 H i IR 3R, B AR R
Bz 2, 52 28 RO AR IR AR SC R AT 9 . B ML ER 10 Rz 2
KERHEFHAL, 10 BRIl AR, w3l axma
HFFREEIRARESHEALSN, EWHAA T ~FE1
RIFIRE R HF BRI EWFLR 8 XM KEAH 5% RE L
KRB R E TS TS, RLFRALE -80C &K H.
()R A F K 4 EARRAT 108,715 5S¢, KF 5 15¢, F 1L
(1) 9g, B 15g, M B 6g, 1 12g, I /¥ 15g. ¥ Lk 2y
Ve, B CE B S S0 R TR A 25 i 2g/ml (K B,
Vg A A TAS T Inl/kg REFEE B H 3K, EH
LA % TE RIS .

2.0 (1) s A Ak R H S 2 41 4k SP - 9000 it 5 &
(AR e HFAEYEARARA T =6 o i IR & Ul
B HEATERAE, —Hr BT AQPL AQP3 £ 5t B Hi 4 (R I
A | 7= ) B B 1: 200, PBS AR B —H0 1 b [ 1 X R,
(2) 2 FIEPIE vk U R T - 80°C IR vk A b 45 20 1 K B
FLARALZY, 73 0K SV F 2ml BEES S 3 a8 vh #1210
PR 28 A (o3 60 96 2R 1 I 4 ) R0 R R S
) LETF K LTS RIE 4°C 2L 30min i R R 2
1.5ml 8.0 4% H1,4°C 120001/ min 80> 20min, B I 3% #i . BCA
BWEEA TR REEARE I A S DAL LA 50ug,
WL AR LARELA 2001, A 4l 5 x SDS #E i I #E 22w
W, PRk 2k Smin {8 2R AR P, BN G BE N B I (SDS -
PAGE) HLUk , ¥ 2 11 it M 5% B8 2 R 9 & & (PVDF) % 1,
5% WA 4= 93 £ s, in A —$t (AQP1,1:200; AQP3,1:300) ,



B2 el 20154E2 7 446 2

‘e B

4°C LR, TBST PEBE 10min x 3 ¥, O iok 46044 4 6 b i 19 —
HUWEE Th, TBST PR 10min x 3 %, ECL L7 45 B4 FUR L 12
JH3EE Bio — rad 2 al 1R H IR SE O AR 77 B4R B 507, 3t
5 AQPL.AQP3 45 tubulin 4y A BU i HLfE, 5290 AL 3 9K

3. Git 07 i RN SPSS 17.0 Ge b B Pk Xt Ol 4T G2t
SEOYT A5 ALERN I TE 255 OB DR UL KU USSR = it
% (x £5) FR o 4 4LIA) Lo BER T PR 3 0 22 43 T, 19 48 1] b
R LSD ¥, DA P <0.05 %5 % AT G2 X,

s =R

1. AQPT AQP3 4 H 1r 7L ik 41 21 P 1 3Rk S
07 - G e 2 A 2 e €0 e B, 7 A T L L B T Tl 7L
A FLIRN LB S E] b AQPT 3R H A 3R, DLk
AT MR BN D T o A R I L AL FL R/ v 1 2
Selal e p ok W AQP3 3 H 3Rk 78 1 4 i L 41 7L B/
A S AQP3 R IA W i, AQP3 I B R IK1E 7L
AR AR - R AN M v, UL 1 R 2

1 AQP1 ZEHAEIMALIHMRIEREN
(SP ¥, x200)
A IE# RMFLFLIR 41408, IE# Wi FLIL AR 414

2 AQP3EQLEIABRALHPHRIEREN
(SP ¥, x200)
A IEH R FLIR 41408, IE# Wi FLAL AR 414

2. KGN AR U L 2L | T ol L 4 R LA R A L 2L
FLARAZUH AQPT (AQP3 # F1Rik A8k : AQPT 2 F
15 3 FLIR L G0 305 T W1 2 72 Ak 5 5 oA il L 24 A
Fb, AQP3 1 1 I 7L 240 S M L 7R A FL 4 FLIR 2R
HA B3 T iR, JUHOR TR A L5 7R i L 2L LR 41 4
IR, R A G E (P <0.05) WA 3
Y E R

Wi

L S A LA R K T BT AL T 1 25 R E SR N

I R ANRE T — R E IR I 8 el e el

IR ARMFLAL ER LAl fEFL AR LA
— - —
Tubulin 55kDa

-
AQP1 - - ' 28kDa

— — —
Tubulin

A—— “ |
AQP3 29kDa

B3 EXWAKRRIIRAL ST AQPL
AQP3 ZH KA

55kDa

x1 3HAKXRIKREASRSD AQP1.AQP3 EH

RIEH LB (x £5)
gl IEH AR FLA IEWMELA ISR
AQPL 1.06 0. 10 1.05£0.17 1.03 £0.16
AQP3 1.14 £0.32 1.93 £0.44 3.17 £0.54

AQP3 3 2 Z [B] P L5, P 34 <0. 05

AR W3R )7 3 AR, 77 FLTE AR T g
R FRB K TS 8 S ERET R
Pl O A R B LS R IR ST R R4
WA A2, ARk D Bk 2 MR AR 25 W A TG 43 T L
M ARBIEG VR 2 T E 2 BF S S K 6k 4 R 4
PEATHR 0, SR HOR b i A ORI 2 TS B R
BRI o BRI, 360 4 L 45 700 96 s 5L ek v WL o) LA
FEEXL,

FLIF I SR S AT K R IR I B AL
TR A A FLIT R AE FLHR AR R 20N FL S G 4
W 2 M N AR R o A R R A R A R
FH IR P W P AS 1 B KR FL T T & R SR
B VA ), L B0 A T B B K 4, R RE L B i
B4 0y 2T Ao 2 I R R L R, VR 22 B 5 3 W
HBEEAMRESS T AT B E RSB Kk
i 18 2 11 (aquaporin) , X 44 K FLEK 11, 5 —F0 47 T 40
H R b A S ok e % 12 1 R 1, A KE B
LA 13 A (AQPO ~ 12) , AQP1 il AQP3 E. 47
FEE S AEAE T ANFLIR LS b i an e rp 200

Toshiyuki 45> 38 i %J Wi FL /) BUFL AR 4 40 v /K 3
T TR 11 A 32 15 R 4 8 20 A 58 f T e I, /N B L IR 48
U 77 4E AQPL Al AQP3, AQP1 43 i 16 T 41 1 4 Fl/IM
4 JK 4 A Bz 400 T 0 00 5 0, A LA P 7K 4 1) 400
Ji ) B 2 5 v % T A T, AQP3 {7 T 7L MR A v A
A B Bz A0 M A S B AN, 7 K R () i A 2

- 103 -



o 5 J Med Res,Feb 2015, Vol. 44 No.2
2 [] B ) 0B PN B as AR . S5 B R X K % % 3w

BEEATRS S TATHER, AL 20 w43 1 R LA R 7R LT S0 WA R I R RO 4 [T ] B2
WRALSY AQP 04045 AT TR, % B AQPL 17 16 T 2010.208) 2197 2198

e 4 A S
Eéémlﬂ.l. B WEZ@HH@ l} AQP3 ﬁ%ﬁ?{ﬁw J:E'iéﬂ] H@ EDE‘F aquaporins during pregnancy[ J]. Front Biosci,2013,18:1373 - 1383
%LEZ?H}E@EP ,‘U\j’ﬂ?ﬂ??lji‘" E"Jﬁ;ﬁi*ﬂﬁmﬁ*ﬁ%*ﬂ(ﬁ 3 Toshiyuki M, Natsuko M, Yuki T, et al. Expression and immunolo-

2  Hua Y, Jiang W, Zhang W, et al. Expression and significance of

iﬁ% E m%ﬁ 7J( P8I /J\ ﬁ:}% E’\J {'%? Eﬁ 1M fj'_ Iji] Ez 2[{] H@ Mk calization of waterchannelaquaporins in the rat and mouse mammary
Ezéﬂiﬂ@ . z'_(m%&%% JEH %Egﬂ g/[{ ’“ﬁ% ﬁ%xﬂ-* nﬁ gland[ J]. Histochem Cell Biol,2005,123; 501 -512

- S N - N 4 AliM, B y HK, Judith EJM, [. Cellular localizati { aqua-
#Lkﬁ}nﬁﬁﬂm#[;j( L"ﬁ#[,ﬂ%?ﬂé”\ AQPI ;FH AQP3 J\ﬁ i ryony Judith EJ et a ellular localization of aqua

ARG I 72 57, S B A A I 7L L R AR 7L L R 4 2R

porins along the secretory pathway of the lactating bovine mammary

gland ; an immunohistochemical study[ J]. Acta histochemica,2011,

AQP1 HE 4 323K, L3R IE T /NI & 1Y P B 41 i ok 113, 137 — 149
I, RN AR N B, 0 AQP3 7E A i L ZL AR /1 SRR TR, ST S 0 T R 4 A AR R A BUA T 4L 2 Ak
2 2 % R 5 R UL 3R GA  E I LA SR /b 2l 2 WIEE -5 RSP T]. 0P ,2010,30(8) :473 -476

AQP3 B [ AW 5, T 50 ik 7E 3L I b Bz 40 6 AT BE L BRAR K, B 7, S A0 P A AL 6 R B0 AL Bl ot R

- TN - AR AR E EE A 4 M 1], e RS Rk,
M BF 5 4 SR 5 B S SRR A — B e A Y00t 24(0) 23526 h

2% i PANE- | 150 A | B
ﬁﬂ:j{‘j‘:’ T Eua Efﬁ {E ?L = “IJ iE' j]n {M :fl-‘ L=\ E/J )Fﬂ‘ ﬁrﬁlj ’ @ JEH 7 Li M,Ma RN, Li LH, et al. Astragaloside IV reduces cerebral edema

Western blot /21:(2\ UI-"J H: iﬁf T 5'% ﬂﬁ ¥L gﬂ N IE ’MI%L’ []ﬁ ?L gﬂ & post — ischemia/reperfusion correlating the suppression of MMP - 9
{E?Lé?ﬂj 1R FL ¢ AQP1 K AQP3 ise M 32 15 3 1Y 25 and AQP4[J]. Eur J Pharmacol,2013,715:189 - 195

b, 455 0% 3 AFLIE 414 AQP1 £ LW B 8 IRIFESC, /NG, TG, . B PSSO N R 40 i

N N KIMEE A 3 RBAZ L] b v eE 455 4K, 2013, 33
AP >0.05) ifif AQP3 7E 3 41rf il B Pk Fe ik, %% 57 st B

YN NPT\
ﬁ/ﬁl—f% B ( P <0.05 ) © 9  Mobasheri A, Marples D. Expression of the AQP — 1 water channel in
Zkﬁ%éﬁ%ﬁi_\‘ ’ AQP1 ﬂ] AQP3 EI ﬁgi&j%% Ej T normal human tissues:a semiquantitative study using tissue microarray
FLU B0 A B A o, Hod AQP3 fE B in B 2 i FL technology[ J]. Am I Physiol Cell Physiol ,2004,286: 529 - 537
éﬁuﬁﬁ% uﬁ?L?LEﬁI{gﬂ z/[{ |:F| AQP3 E 'J_—‘ %:zijj\'ji %i j]ﬂ , 10 Shi Z, Zhang T, Luo L,et al. Aquaporins in human breast cancer: i-
T%K{E?L%ﬁu i j]u YEZ‘?L% E]’:J mlfﬁu Ej AQP3 E/‘J %‘%ﬁ fl% dentification and involvement in carcinogenesis of breast cancer[ J].J

. Surg Oncol ,2012,106:267 —272
YIAH G o

(ks B #7:2014 -08 -03)
(&1l 5 #7:2014 - 08 -26)

REES 2 ST RESEOIEREERZ PCILRE
78 ok I 37 A ¥ 5 B9 4B R IR 3R

&5 oM ok O wEWR

M E B TFRAEBWIR IR KT S 24 ST B & AL WU SE (STEMI) B 35 202 4 % 56 k- A (PCL) R J5 56 Ik il 3t
DL R TR A e, ik I 2010 4F 1 H ~2013 4F 6 H3t12 FilIE 5 b STEMI & 3 | AR 4is JR 2 7K °F , 8% STEMI (835 5 hy =
PRI (537 >420pumol/L, i >360umol/L) FIIE# JRFRZ (5 <420pumol/L, 4t <360pumol/L) o £ 48 i 43 B A Bié 101 i) SR
iz K75 STEMI 3% 2012 PCL AR J5 5 ik il 3t 52 53 AH OGPk L B PR /K 7 5 STEMI 88 3% B8 T A0 32 TR B0 (i 3 S R i A oG k. 45
R SIRBATLER(TIMLMHEO.1.2 %) ZAERBES FIEFIRMRA(29.0% vs 10.2% ,P <0.05) , = bR 41 B 18] .6 4>

Y2 B 100080 db 5t 17 ¥ 3 B2 g (b o K255 = R Bt g JE B X )
IR B, AT B, A7 A= R0, HL 5 48 : huanghuixian @ medmail. com. en s 5K i, @ 22 4T B2 Ul A7 = A= 500, HL 5 48 : yunchengl973 @
163. com

- 104 -



