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1. HE E PRS- WEERBILA,; R R P RRIEFHA T, 3% 233030
2. R EA KR FHIRBAERHR PO, B R 210029

WE FRITREHIT5ERE X (streptozotocin, STZ)FSHERF B R/NR SR GHARIPIERAR AN, B EKEME C57BL
6J (Wild Type)/NER 50 R, K STZ1HESHERF EH/NReEE, SH/NRENSAEEXRMA(10R)  STZH#EBIZH (40
R);STZ#E AR 150 my/kg RERE iF 8T STZ —k, & Fl/NRAEPR R SRR B, X BR 40/ R U AR B i AT 15 BR SN 48 i il . FEIEAR 1
BE, MNREEmMAEERTF 1.1 mmol/L L AHERFSFSHI, WEEHESEA KN MIEFR24 h[RER, FEHMEARA/NMNRA
AR, BRIEERR SRR 28 R, B HEEN A STZHEEBMMIEMIEITASE 14 L, RIEBETAS R F 750 mg/kg
BENMIEHES, EEXRAS STZHBA M EERM0.9% ST RES, E&7AG, N/ RIME. 24 h[RiMER
EAJRNEF . MANEF. M ERERKE; ITESEAREL . SHEALAR B (MDA) B8R, H 3 BIEA LT F 1T Masson F1
Jones 7N BRER L8 ; Western Blot 977 A W22 p38 F1 ERK {5 54 FHIBEBR L BUE 1B . SHEBAML , REMETHASEMFE
be VE/NBRE R AN RIS A R EF SRR ERE AR R, MM a5 MR R R S MDA & =% p38 FERK (55
SFHIEE. BHILRTIUEY, RIEHEEE T H p38 F1 ERK 5 S0 FRIBER 1L B8R , BB B IR SU RG0S /N kA b E R
A,

XEIH RN EREER ERF SR, HE

FESHEE R34 XEkERERS A doi 10.3981/j.issn.1000-7857.2014.h1.016
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Abstract This paper studies the protective effect of pine pollen on renal damage in a mouse model of diabetic nephropathy and its
mechanism. Fifty adult male C57BL/6] mice were used, and the mouse model of diabetic nephropathy was induced by streptozotocin
(STZ). The mice were randomly divided into the control group (n=10) and the STZ model group (n=40). The latter received
intraperitoneal injection of a single high dose of 150 mg body weight of STZ dissolved in citrate buffer to induce diabetic nephropathy.
The control group were injected with sodium citrate buffer alone. Glucose concentrations in the tail vein blood of the mice were
measured 1 week after STZ administration. Only STZ-injected mice with fasting blood glucose concentrations >11.1 mmol/L. were
included in the diabetic groups. After that, blood glucose and urine protein were detected in 24 hours regularly, and mice with
continuing albuminuria were regarded as those with diabetic nephropathy, which totaled 28. The 28 mice were randomly divided into
the STZ model group (n=14) and the pine pollen group (n=14). Mice in the pine pollen group were given pine pollen (750 mg) daily.
Meanwhile, enema was performed using equal volume of normal saline in the control and STZ model groups. 7 weeks later, plasma
glucose concentration, 24 h urinary protein excretion, urine creatinine, serum creatinine and plasma urea nitrogen were detected. The
renal tissue was collected to assay the renal weight/body weight ratio and relative level of MDA. Masson staining and Silver staining

were performed for histological analyses. The expression of p—p38 and p—ERK in renal cortical tissues was examined using Western
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Blot. Compared with that in the STZ model group, pine pollen apparently ameliorated renal functional lesion, reduced the renal weight/

body weight ratio and extracellular matrix accumulation. Pine pollen can also reduce the level of MDA and inhibit the activation of p38

and ERK in diabetic kidney. The results showed that pine pollen may reduce oxidative damage of the kidney and extracellular matrix

accumulation by inhibiting the phosphorylation level of p38 and ERK in renal cortical tissues.
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R A BTN AN AR AT LAY/ OB QO 42 el
TRt ik, 37 T 8, DRI PR AR 5 A FE R o 5 i ER A
FEMR kA 2K A IR ) I RE D T A0 A TR ARE T A
P MUBE AV 5 ) I A 48y ] 38 2o 98 SRR A QI 2L
Ik i e S P 7 £ 3 B3k AR v 4 3 D
BRANMISIIE BTG AR, NTTARGF R AP B e o A LR BB T
PR 5 /0 U B 3 P/ D, Xk STZ 75 3 4 1 B FiR g
NP BEREA T SE RIS, A /N B ILBE PRI S RE RS B P AL
U I (MDA) & A0 P E/M LA SR AR AR X
DR /N B PR/ TR 8CR B T BEAILAR] , LASBE i
PRI 4R Bl — A0 i SRl S AR A

1 #MREFE
11w
111 WY

TP AE CSTBL/6J (Wild Type) /N L, A 25 ~ 28 g, 1
R it BERF R A% SPF 9 A B A I S e sh W ol | T A S B 48
YEF5E Guide for the Care and Use of Laboratory Animals (NIH
WA, No.85-23) %K , KA g it BE L R “#sh W Ik 4 22 D 2%
Ejidie
1.1.2 XF

FEEZANAER W B b EDHT A 7] R KIR T RERSAEH)
S BRI R (STZ) M A 55 [ Sigma 23 H] 5 BRAR RNk S
357 & [ 25 % Orion Diagnostica 23 7 5 AL A6 385 & )
FH A PR B 245k X 2 vt s RE AN 070 &0 A P81 Autec
Diagnostica 23 F) ; MDA 2 170 G 0 1 e st 8 A 9 TR AF
FEl o Z S BERAT p-p38 HUIR . p38 Ll . p-ERKHTA . ERK
Ui F 55 H Santa Cruz 23 /], HRP=E40 5 —Hill) {2
AR
1.1.3 FE{UFE

Pall Lifescience Lab PR 007 Mi Pall 88 4l /K 5 4t 0 55

Pall 28 5177 i s 5 2B 3R R B0 Legend RT 432[ Sorvall
IS E T R A A RO FR SE Chemi Doc XRS+2H4
2 [H Bio—Rad 23 777 it ; GDS-8000 B EE I 1 i 1% 2 ¢ b 26
[ UVP A Bl 7= i 5 1 H 9B BB H 48 Olympus 23 5 72 5
LA A58 A= FE 5L OneTouch Horizon LY
12 Ak
121 HERFERS A ZE

fdt FE I CS7BL/6Y (Wild Type) /N, 8 JE I , 1 A5 1 1A
HEH)25~28 ¢ K/NEUN 8:00F] 15:0025 1 7 h,STZ ¥ T pH
5.5 TR AN 2% i P C A 1 9% PR, 742 150 mg/kg 6 VT
S STZ — R, 1EH % REZE /N B0 A s S e A PR 0 2 VAR
AR 1B 5 58 42 One Touch Horizon ML 23 G M4, /)N
B2 B OB (E R T 111 mmol/L AR BRGS0y, G 8
07 JR W DU AR N 24 b RER T RR2 R IR R B/ R
BUREE/INER o B BB R B 0 /N BRBEAIL 43R 76 97 21 A 7Y
ZHPHEE, A £ L BB o0 1R« TE 6 BRZH (FR%TREZH ) 10
HSTZ AR ZH (BEAVZE ) 14 H WA 4B B iRy 40 (BRI 41) 14
H o BITH AR AT 750 mg/kg VAAEKIHE B | X B4 55 i Aot
HUASEIARFR 0.9% S AL R TR SR B Rrse i 257 8 .
1.2.2 WMEiEkR

7 JE) A AW ARSI 5 28 /)N B 2 I i A 1, o6 AR5 8
W 24 h PR o KRR/ B, IR BRI , 72 m ABTEEI 1) EP 45
HEHE 10 min, 71,2000 r/min, 2.0 30 min, B ETFR, BIY
%% o PRGN L2 Olympus 4= H 814 4k 43 AL AU2700 1)
FER R L RILEE L LR i 3% /R R BKF-.
1.2.3 Bl AE L

' A S SR B AR EL N BROR IR A 2 R A R
7K 24 h, FRIETE (body weight, BW) . /INEUAEFE S5 HAE A 55 1
S5 B O ] B & 4 4 20, A B ER K R R AR i, 98 4R T O A
i (kidney weight,KW) , T35 B AR =54, KWI=KW/BW
1.2.4 MDA&SENE

HCHE A 0 B R 4 B 20 25 ST BIRR R, L 0.9% S Ak e
SR AN AU E 5 0.9% B A TE SRR A 0.1 ¢
0.9 mL, LA 0.9% 5 A5 1S 7E 0K i FER 75 1 515 AL
FE43413% , L4 3500 r/min, B0 20 min Ji BT, BN 10%
B LU AVS) 3R H2GR) S AR v MDA F &
1.25 GHREAEALYIFAHE

Fe BRI R 49% 22 5 FE v [ E iR, LU
K GBI R A LIRIVEYT R, VIR REE S wm, 1T Masson
YLt Fl Jones 7S AR YL GBE NS4S 4L B I AS 2 7E
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1.2.6 Western Blot 218 /3%

B 200 mg F B LHEUIMA 1 mL ZH 2L, 2130 2 ) 3%
PEUEER T, BCA J: 00 8 VR . B 100 g S AR AR S
min Ji7 , DA 12% 0 SR DI M TE RCBRE e Lk, B T LUK 0 B8 )5 42
B %% K F % PVDF JE (48mmol/L Tris— HCI, 192mmol/L
glycin, 20%Methanol , pH{E N 8.4) o 5% I B 25 W% % i FA)
1 h, B PSR E R REE T 243848 INABL-BE IR U155
TPk (5% BSA-TBS, 1:1000 i B) i B 4°CIF & 1 7,
TBS-T P 3 ¢, BEK 10 min, FHE T 1:2000 FB 0 —HUfiR
W E IR 2 h, TBS-T M 3 ¥k, 447K 30 min Ji7 , ECL i {7,
BERCHIK R R G TR WAREE AL, L GAPDHAE N NS ]
1.3 Git=ahiE

SEESBERER SPSS 13.0 et A A B, 25 55 DL 35 #h+
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FRUEZE (xs) Foon, 0] LA A GE it R R R 7 25
B, VA P<0.05 2228 Giit2aat Lo

2 ZR5H5H
21 MREHEMIE.24 h REEAZE S . RAET . mALET.
RRERKFERBE/FEL

W PR, % B STZASRIAL /N B W | i LIEF | if SR
KA .24 h R A AR NLUEF HAE A B B/ T b 5% B AL AH
AR I T8 (P<0.05) , TFAAERIRYT I i Le 4845 5 x0T fiZl
AH SR BT T, A0 T R B AR B AR A, v i
JULEF i PR 2 (24 h bR (8 /R U e 8 B AR L S5
RIH AR LUAT Ge it 25 7 (P<0.05) o

F1 M¥EMAEF. MR RERAKTFE 240 REB SRR BE/FELLLRMZER ( « +5,n=10~14)

Table 1

The results of blood glucose, serum creatinine, plasma urea nitrogen, 24h urinary protein excretion, urine creatinine

and renal weight/body weight (x +s,n=10-14)

245 B/ (mmol - L) MLWUEF (umol - L) IR A (mmol - L) 24 hJREHIRIIETL  BHREAAFEL/ (ng-g)
it B 4.39+0.15 43.1323.16 13.79+1.71 21.20+2.81 7.50+0.38
i EE 17.38+3.13" 76.21+8.31" 37.82+3.11° 103.11+10.78 11.68+0.97"
TRITH 15.77+2.38 58.76+5.43%* 17.65+2.25% 60.40+7.38% 8.95+0.73*

E R, HAAI 21 g, P<0.0557, B AT R 21Ib 4R, P<0.05. TRl

22 BHLAMDAESE

AR T R, STZAS T4 55 15 X HR 4 e 3R, B 44U MDA
i TR (P<0.05) ; TAAMER AT 415 STZ BRI LA,
B ZHZUMDA & i B B BRI (P<0.05) (&1 1) .

30 -
P
&
S 20}
H
M *
) =)
g 10 |
1
K |
X e B2 HRITAL

E1 IR X ERR/NR B HLA MDA 21N
(x+s,n=10~14)
Fig. 1 Effect of pine pollen on MDA content of the renal
tissue in diabetes mice (x+s, n=10—14)

2.3 B Masson ZtfF0 Jones 75 BRER

Masson 4 6,28 5 [€] 2 1] UL, STZ SR 2 /)N U /N ek ep
LRV B I SRR 1 A S 22 VIR G X i 3 2
o35 K, MAEAA AE R IR 97 /N BUE /N ER R R WL 3 £
Jones N HRER Y25 L AN 3 TR , STZ AR A ZH /N BB /NER 1) 2

JR MBI, JE SR oE B, VT AT UL, TR AERHET /NP
INBREE R AR A SR T SE AN A B0 22 RO E A, AT T

'; } "->\.)(‘. &l

(a) xFHEsa (b) BifizH (c)wyrd
B2 'EREELR Masson 32 45 58 (400%)
Fig. 2 Masson staining of the renal tissue (400x)

i

(o) 4L

(b) Hei4l

B3 'ERFAL Jones FNBRTR I B 45 (400%)
Fig. 3 Silver staining of the renal tissue (400x)

2.4 'B{A4Rp38 70 ERK{E S 4 FRIBEERILE

XoF 3 P A 5 A ARG, B A A A6 R e R A
p38 I ERK i [ A& % 4E F , 1 F Western Blot 1 77 7 W45 p38
FERK 5577 T IR AL OG0 . 45 & B, STZ A A4
/NEUEIIE A p38 Fl ERK AR 543 F B0 , WA Ak /KT B 5 1
L ISAERAY T REN ] p38 M ERKAS 570 THUIaE (&14) .
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GAPDH

X RZH HiHIZH RITA
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(d) p-p38HIEARIE

B4 Western Blot#&ill p38 #1 ERK FI#iE E 5
Fig. 4 The expression of p—p38 and p—ERK were examined by Western Blot

3 tig

B DR 5 o 2 24k T s 1) B /N R L P B
HEEA5A 7 S AL AT W /INBRBE AL /DN 8] i 2T A AL RS PR I A7 A
o, B0 AL TR o3 (ECM) 78 B /K B /NS I [ 5 /A
A EEDURR, S EUE R Y B 4L, B IREe kY. STZ %
4 1 B DR AL R AIE T W R B HE I R P B S 38 T
B, STZ ] LI B A% 5 A e B BANMISE T, IR 5 2 A Py 2y
AE, TS A PR s AR SR AERAAERIGTPHE R 7 A
2520/ B B D RER b, R 2 SRR IR e (B L5 B
UL, KB STZ AR /)N FOBE PR I I FULIST i P 3R SRR
FLE /DR LB EE RS i, P/ ER A A B R L 2 I X 2
SRR B TRA BB AT BEZE M L L3R B, W] el Xt
JELHZGE S A VR

LRI PR T A9 — 2R P 28 , A0 R IR 2 JB & 3% 7%
WA U oWl H RIS BRI SR BRI A0 A7
TEF T3 88 TR 32 AN BN 5 LM E AR T 22
WIRE PRI R A R R — 23T 2R 215 Tl B
S 2R BRI AR T ek A S22 ke P 3 P P 25 B T LT
RO S5 T — 24, TG UE R T PR 7 ) S
FIZ R Rt AR, — e Bl rh 25 il B P 22 T)

SE BHEIEE , AR o bR SR Y TUS SO T DTER . FAAERAE

I SEAR I A A M B, B R S M AR — R R
WIIRAN 8 S TP AL 3 U TR B R R S

B 98

B2 200 APl E SR O S AE MG PR I, oA 2, AN
o BURWIFERM, ALK XhCo i LA B L 18 WA DI REZEAL
JFERIEZAG 220 A AR e B T BT R 7 A T, B o KARGEAE R 22
Fo MAARAERS R N SR 57, MR T 5 THBRAEAL
LA 5 ST ), SR AL T . WEBERAAER A 18 R
PRI IR , B IR F WA I PRI ZE A s 52
B RH AR AL X PR A R A BITIR AT, n] DL
R B PR TR 2, 395/ RO BRI Q. AR SEBR 2 SRR I, R AE
3T LB N U /N IR 20 M A0 R B A R R AN g
PERE

e MRS L B /ME B B AL B e 2R 400 A P £
HERIKP AN I8 242, 5 BN AT o AN vk
FI8 ] 20 WV T A DG, 2 RS ) 15 0o 2 R Y L AL e
i 20 0 K A 5 i I K, S A M 5 R R D RE 1Y S P 2
Pl PUACES RS R G SRS A A A 2, J5 & REBGE
AR 8 Z2 AN AR TR , 51 208 e AR, I A 1k
TR Bk %A, 40 MDA B8 5T it A VR AN AT
BAUF A BT A 3R i EL i e i e S B S TR
TPESARIVERT . MDA W] RES RS20 M Cifls L DD RERE GG, L 25T
T, H R G A 0 A AR B SR IR OG, DRI 52 MDA 5 6
W AT S AL IR i SR R [ S et 240 M 45
AR o FEASSEIR T ARAEAAY T4 STZ R AHAH EL B A
ZIMDA i FR(P<0.05) , UL WIFAFENS I LLBCAS Mg B 1
H AR D80 i B S B 7 A X B RS AR K
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ReEAT IR ER]

B /INBR 7R A Ff 4/ TR SR PR S 1 B i 7R
— i B 22 245 A B (mitogen—activated protein kinase,
MAPK) ZR 5 5 38 B (I , S S5OR I T R e 1 &
A= Kk, MAPK TERE R 5005 2 ) 5 B ik o2 AR S M 57 1
B /INER ZR 15240 R /NS R A R b T R B R BROR
MAPK 74 PR B 9 1 & A LR R vl 5 AR Y. EA%
4 it T B B A AT 4 45 MAPK 18 8%, BRIV M &0 3 5 85 1
(ERK1/ERK2, Bl p44/p42 )i % , c—jun Z8 AR Uil (JNK) 38
%, ERKS 3l 4 [ p38 i % , Hrft ERK R p38 FEME bR B 5 &
VR R B ATANIEAE 5 5 Sl B i A b S,
ZHARAS I 50 (5143 PR 1B 95 S5 3 B 41 21 Y p—ERK il p—p38 1Y
FiK, KB p—ERK Fl p—p38 76 B M 2 40 . 640 M55 P 1
YA EANRANENVE T AR . FE R /NER p-p38 B
AR5 B /NBRAZ B R AN AH G, 17T /NG 8] S5t p—p38 BH
YRS B /INE 5 2 OE H, 3278 ERK R p38 (185 1R 1k /K F-
FE NN PRI B 90 B /N BROFI S /NG ) S5 A i 4 o ke 4 —
B R b R R LB B 2 2P B R AL Y ERK R p38 35
TR, T AN 3 A T K B W PR S Y
ERK 1 p38 (122 35 14 Hi 1 N, F5e 285 2508 /Nak it A8 1 Ak A
INER AR AR, STZ VSIS B R 41 A 2P s R 1k
I ERK A1 p38 25 A /K ANE P24 B BT i o b ol LA
AR 37 5 B /INER 2R R4 A9 ERK AN p38 , i Ffl ERK 1 p38
F14) BELDBIT 751 i A28 S PR o ) SRR, AR SR 4 AR R A
o3t GE T8 5 4 p—ERK I p—p38 25 11 7K S FII 3% 1 54 22 i i
PRI 95 , D3/ B /NER A0 M AP Lo RE AE AT AR B IR T g

4 45ig

SRR PR S I B E B &L S fa R R &R &
PURATE MY R 1 1] p38 I ERK 15 540 T I B IR AL 05 |
B2 PR B 9 /0 LI B R ST 01 47 R /N K A4 i 4 35 S 1
A KR PRI B 0 A A SR AP E L, Rl ARG SR L 18T
f14 SEL
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