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Protective effect of MEK inhibitor (U(0126) on donor testes from
ischemia-reperfusion injury after orthotopic testicular transplantation

in rats
YAO Xiao-lin,CHEN Zhao-dian, TAN Fu-qing,LU Yi,HU Qian (The First Affiliated Hospital,
College of Medicine ,Zhejiang University, Hangzhou 310003,China)

[Abstract] Objective: To determine the effect of MEK inhibitor (U0126) on donor testes from
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ischemia-reperfusion injury after orthotopic testicular transplantation in rats. Methods: The rats
were divided into 7 groups,Group 1:normal control; Group 2:cold perfusion control; Group 3:
sham operation control; Group 4:transplanted for 30 min; Group 5: transplanted for 1 week;
Group 6:transplanted for 30 min with pretreatment of U0126;Group 7:transplanted for 1 week
with pretreatment of U0126. The orthotopic testicular transplantation model was established with
cuff. The levels of ERK1,ERK2,pERK]1 and pERK2 of donor testes were evaluated; the change
of histology and gonadal hormones were measured as well. Results: Group 1,2 and 3 had no
significant differences in all results (P>>0. 05). The levels of ERK1,ERK2,pERK]1 and pERK?2 in
Group 4 were significantly increased compared with Group 1(P<C0. 05),the levels of ERKI1 and
ERK2 in Group 6 were not different from those of Group 4(P>>0. 05),but the levels of pERK1
and pERK?2 in Group 6 were lower than those in Group 4 significantly (><0. 05) ,the histological
changes in Group 6 were similar to Group 1 but milder than that in Group 4. The histological
injury was more severe in Group 5 than that in Group 7,and the levels of gonadal hormones in
Group 5 were lower than those in Group 7 (P»<{0. 05) which remained at the normal levels.
Conclusion: U0126 has a protective effect on the donor testes in a short period through inhibiting

expression of pERK1/2 activated by testicular transplantation.
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regulated MAP kinases/metabol; Mitogen-activated protein kinases/metabol;
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REKFEHMBAGM EEERGHXR,
LI K MEK #0 il #7) (U0126) 5t 5 14 %2 AL 1y R B
d3iP

1 #RFnrsE

L1 SRS ad EREREMHERER
Lewis K55 R AR A LR Y E R
ANFIERME) K E 220~260 g, A ERREYLANA
HEB KB 7H - OIEFEXRA: Lewis X
W5 R R MM A, 4K L9 B R, YIHK
EM 2 ALBH s @B HEE ST B4 : Lewis KRS
ROREYRAEME N, 4 CEAEERD S
BEGEACE B M B R IR G (HC-A)



LR

BB TR . MEK 155 U0126 b A B3 U RS 41 Gk o 15 7 4 45 O 4R 5 4 1 + 83

BT HRTE 120 min FBUM OB FEAR X B4 .
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1.3 WHAMRESHE BRBRIGFEARSEI
B2 EREER, —80CRE. #
Western blot K ill ; 88 — &+ BA4CH 2.5%
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0.066 ws 0.387 % 0.068, P << 0.01; pERK1;
0.180 £ 0. 026 vs 0.129 %+ 0.039, P> << 0. 05;
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0. 041 vs 0. 387 £ 0. 068, P<C0.05), il 5 & #L
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pPERK1 5pERK2 £xKF5EABH 1 A4
Ho B i MK, I pERK2 T % i 5 % (pERKI1,
0.136 & 0. 024 ws 0.180 % 0.026, P << 0.05;
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pERK2:0. 2514 0. 022 vs 0.473+0.036,P<
0.01), pERK1/ERKI1 {8 #lpERK2/ERK 2
HEYHZKT 2B 1 4 (pERK1/ERK]
Bt {B : 0. 482 £ 0. 060 ws 0. 699 & 0. 060, P <<
0.01; pERK2/ERK2 I & : 0. 525 4 0. 045 vs
0.877 £ 0.103, P<<0.01) R EEH ¥ R 4
(pERK1/ERK1 H. {8 :0. 4824 0. 060 vs 0. 690
+0.078,P<<0.01;pERK2/ERK2 H,{§ :0. 525
+0. 045 vs 0.79840. 093, P<<0.01), WE1,
£1.%2,
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T 75 HL 5 8 B P9 RT3 RE 40 B AN & A R TRD A
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ERK2
™
: pERKZ2
LEFXNBA: 2. AMESRA: 3. BFERN
4. BABMH;5.U0126 FLE 14
M1 5 4ERK1.ERK2,pERK1,.pERK2 #A
% B-actin & Western blot #a# 4 £
Fig.1 Western blot results of ERKI,

ERK2,pERK1,pERK2 and B-actin
of 5 groups

%1 544 ERK]1.ERK2,.pERK1 & pERK2 & # & & fasT {565 b 4%
Table 1 Comparison of expression levels of ERK1/2,pERK1/2 among 5 groups

(;:ts "nmn= 5)
o5 ERK1 ERK2 pERK]1 pERK?2
oy gop:bil 0.15940. 034 0. 387+0. 068 0.12940.039 0.31910. 045
Vo A 0. 14740. 026 0.394+0. 054 0.113+0, 018 0. 327+0. 065
BFEARNHHA 0. 148+0. 022 0. 39940. 069 0.099+0.016 0. 2954-0. 065
EABAI4A 0. 258+0. 029* 0.528+0. 066* 0.180+0. 026% 0. 47340. 036*
U026 Bisb 21 4 0.26140.041% 0.49740. 041* 0.13640. 0242 0.25140. 0224
F 27.11 8. 324 7.21 14.29
P <0.01 <0.01 <0. 01 <0.01

SIE# % A . *P<0.05,*P<<0.01; 5 2ILBH 1 HHH,2P<0.05,4P<0.01

%2 540 pERK1/ERK] i # pERK2/ERK2 Yo {h # tb &
Table 2 Comparison of ratio of pERK to ERK among 5 groups

(x+s,n=5)
P pERK1/ERK1 pERK2/ERK2
EXX A 0.69040. 078 0.798+0. 093
VM R 0. 65040. 055 0. 81570. 085
B F AR BEH 0. 6641-0. 082 0.783+40.123
EABH1I4 0. 699+ 0. 060 0.877+0.103
Uo0126 AL 2 1 4 0. 482+0. 060*4 0.525+0. 045*4
F 8.57 10. 63
r <0.01 <0. 01

SE®FBARE,*P<0.01; 5#ABH 1 4HIL#,4P<0.01
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Fig. 2 Histology of normal testis under

light microscope and electron

microscope
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R BRI R (B 4C.4D)

2.3 EMBENELER BABM2HARR
mi§T.LH.FSH {H&RIEH 41K, B B &
FR(T:1.45140.327 vs 4. 3814+0.169,P <
0.01;LH:1.53340. 398 vs 4.031+0.413, P
<0.01;FSH:0. 945+0. 124 vs 2. 74840. 443,
P<C0.01);U0126 HiALFE 2 41 K BLMLHE T (A4
iE % 4RSI, Wi LH.FSH %% 1E % (4584 i, H 1y
KB EHERP>0.05),MBREABM2 4
T.LCH.FSHY B Y A HFEEEHER
(T:4.11540. 237 vs 1. 45140. 327, P<<0. 01;
LH: 4.588 & 0. 338 ws 1.533 4 0.398, P <
0.01;FSH:3.22140.510 vs 0. 94540.124,P
<0.01), W%3,

A it B R R A TR RS A0 R R 4 W B R M e HE S A . B o ANOR S R SE R 5 SO A M D 8

VEE R WA . C. ARS8 e 9 7T 0 S R A M A3 AN T 0 28 B B A 5 A B i 99 R o 2 IR O 5
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Fig. 3 Histology of the transplanted testes in Group 4 and Group 5 under light microscope (A,

C) and electron microscope(B,D)
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0 13 B O 0 1 R AV S0 D B R R O AR B R e R M) A M M EL T 25 LU 5 HE 57
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B4 EAH#248/U0126 FLAE2AEFAARALEBAORLEEBB.D)

Fig. 4 Histology of the transplanted testes in Group 6 and Group 7 under light microscope(A,

C) and electron microscope(B,D)

%3 34 T.FSH.LH & 2 {1k ik

Table 3 Comparison of gonadal hormone levels among 3 groups

(z+s5.n=5)
@ H Ak BRirt 18] /d T/(nmol » L.7") FSH/(nmol « L. ') LH/(nmol « L ")
LHEXRA 1 4.38140. 169 2.74840. 443 4.03140.413
YR 7 1. 45140. 327* 0. 94540. 124* 1. 53340. 398*
U0126 Hisb# 2 41 7 4.11540. 2374 3.2214-0.5104 4.58840. 3384
F 123.35 36. 49 76. 16
P <0.01 <<0. 01 <0. 01

b5 1FH X AL, X P<<0. 015 S AP 2 41 L4, 4 P <C0. 01
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3.1 U0126 352 1 52 5 1l 7 % 14 403 4% 1) B 7

ERK 7E 4 Fh i il 4 B 1 B0 P B I0TS OF R
IR, 15 S AU ALEL AV BT B k1 70 U
B E A L ERK [RHE gOTE 3F Rk, B
PAFE #1330 min BY B B2, Wi B ERK 401 i 5]
RE 4 0 2R KK F L Of BT B R ik . - T 45
B BILRAE A B R — A k) T O 1 4
AR R AT AL BRI P RE TS B P ERK
FKE KT 19728 16 e MEK ) 1 7] 2 75 o1 5@ 3 i
il ERK 2% 1A Wl 2 41 32 % I 14 9 13 40 47 A0

- BAK BUR AL 57 1k 2 AU B R N S L B 22

LB A F 7 30 min 5 # E 41 4h ERK1,
ERK2,pERK1 M pERK2 kK ¥4k 5
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ERK1.ERK2,pERK1 M pERK2 % ik K F %
BEMWES, UL R 7E G 57 e e, 2
#.% ERK1,ERK2,pERK1 & pERK2 & 8 i
W2 B 1 44 ERKI.ERK2, pERK1 K&
pPERK2 £ A KV B & F1E % X B4, mi
pERKI1/ERK1 K fi & pERK2/ERK2 W {H 5
IEHEXBATTEF 5, Ut B m B o R
4% 3 ¥ 7& ERK1,ERK2,pERK1 & pERK2 [
35,3 B AR B 5% K, 8 pERK1/ERK] 8 H
{8 % pERK2/ERK2 i L8 01 % 4 10 ; U0126
4P 1 4 ERK1 5 ERK2 &35 K ¥ B IE
EXMBRAREAS ASRALBMELAMLLE
BF 8, pERK] 5 pERK2 XK T4 %
ABE1AWHBERERKP<<. 05, LHE
PERK2 £k K ¥4 pERK1 K FTFRERE N E
# (P<C0.01);pERK1/ERK1 k{8 # pERK2/
ERK2 WA /R B EMR T EABM | H R IE# 3
FR4L. FTLUE H MEK M/l U0126 B AR
# ERK1 5 ERK2 )R ik 5, (AL fiE 51 8 ) il
pERK1 5 pERK2 ) % &, [F] if U0126 %t
pERK2 M 3 R 3 F pERK1, X [ 23 81°F
B, ALK | A& R AN M5 B S 4
fid 8] B 38 K, U0126 Bl B S , 40 M HE D % %
LG LABM 1 AV BB, &/ Lk
HREW. SRR NEEENGERE
ERK1.ERK2,pERK1 % pERK2 [ 4 1§ & &
ik B, B b 5 i, R B pERK1/
ERKI {8 % pERK2/ERK2 H {8 ; TERH £ 3L
T HEVE AU . B K IE S Uo126 B8 8 E M) 1 7
HEG BT R M pERKL 5 pERK2 #9R 5,
JHIH pERK2 B A3k 5 4 i 4 , [RI B i W] [
i PERK1/ERKI L Al pERK2/ERK2 H {8 ;
U0126 REEM % ERK1 5 ERK2 9 &3k, 385
U0126 3 A% ERK1 5 ERK2 i1 & B, i &
M ERK1 5 ERK2 ff) 85 M fb i &, A\ i 18 2
B eLHA MBI, Bk, {1k pERK]
55 pERK2 3 ik /K - 22 K il 52 AL B A ok o, 75
#0345, pERKL 5 pERK2 & ik /K F &
B, B AL ™ E , L pERK2 $ pERK1
N U MEK 0 i 7] U0126 7] 3@ i ) I
ERK1 5 ERK2 (8% /R {b 15 2 4 % Bk ) 759 7%
B0, LAk HE , BBk ST U126 BT

/N BB 5k 1L 4 %9 o ERK1 Y ERK2 iy #5 f& 1k,
Mot # pPERK1 5 pERK2 #3635 , W56 s 21
BB HERSAHRERETA.

3.2 ZEABHARIDMNANLEEE ZLB
RO Bk of BT o B A KRk, D E
e At o), JEW GO R EESKEEAA
fERRTRESN A X BG, ARHHRTE
AR E R, Attaran SUCIBF50A N, AR E L
A2 e mAE 2 h BEREAHE,
Goldstein Z™ B 5Tk 2, A B2 4L 90 min %
R I A 4 2R 20 Ak 5 # Bt I 20~ 30 min AR AL,
FANRIR M B d BB HF TR A2/
BRIPER. SARTENEROGRTARAEZ
MKy —2F, 1995 ¢, MERE RN HERE
KIBREP 2, RAML4CHH-CA BHHREAR
A1t 80 hy PR & A Y 21 42 AR A T A o
A5 ABE A R IO ) 292 min . %GR A A
Y2 h, BRFB KA ACHH-CA B LRER
BRAEEMEAMZAER M EASHRF
Axf A ML BB TR S¥E R L, & ERKI
5 ERK2 MIpERK1 Y5 pERK2 % kK FH L8
LG R W2 R (P>0.05), HEER
VLH) , 82 3L %% MM v i I 9 fin] 5 350 76 2h A R M)
Xof %2 4 i, T B G AR BB R Ak AN Al 45

3.3 UOI126 M ZAEKEIIEMRER N
9% U0126 T4t B 7E 5 W X ML EE ¥ T fik
B, RATH BB 2 H U126 HisbHi2
HUBITHE SHRER . EABH2AK FEL
SR, 74 B DR 40 M R K B U WK F A
KBRS F, AR B R, JEW D,
KEREMMIZME, RN R R FEERRK
i LAz, mU0I26 MiktH2 A% Fy
AREREREDNN, R, BB AN,
KIBAER R H E RS AR AR E N
EHTREALBM2 KRN MET.LH.FSH
BEREFEHEK HFE S EHER, M U126
HighsE 2 A AR ME T.LH.FSH & 2 L4 2
HEEAS MEEFBALBENER. b
R EY, U026 ML SMEAKEHA FDA
U, A B A S AL ot o T O R B 4G L R 4 B R A
MEKFBREERAFE LA THER.
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