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mg-kg ) AR R CMTMA4 £ ik, HRl ] @5 8 0S4 CMTM2 [4R55, 47 %015 CMTM2 #iE BB E T
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SERALH RN E CMTM6. CMTM7 Al CMTMS [3£ik . WFT4s LR, W (5 mgkg ) MIERE1EH T RE
L0 CMTM SR B T A4 5%, FatkEF CMTM2 Il CMTM4 A] BEERs TR B R R A 1A .

KBEIR: =0, CMTM; K1 R4E

PE S ZES: RI63 XERFRIZES: A X E4S: 0513-4870 (2010) 08-0995-06

Effect of testosterone on the expression of CMTM family of the male
spermatogenesis suppression rats
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Abstract: This study is to investigate the influence and the expression of CMTM family of testosterone on
spermatogenesis suppression in the male rats treated by gossypol and cyclophosphamide. Gossypol (50 mgkg™")
and cyclophosphamide (20 mg-kg ') were administered to male rats to induce spermatogenesis suppression.
Testosterone propionate was administrated at the dose of 5 mgkg ' every other day for 6 times. Sperm
was collected from the left caudal epididymis, the count and motility of sperm were analyzed by CASA.
Morphological change of testis tissue was observed with HE staining. The expression of CMTM family was
examined by Western blotting assay. Gossypol (50 mg-kg ') and cyclophosphamide (20 mg'kg™') decreased
the count and motility of sperm, and the pathological change of testis tissue was also observed. But,
testosterone (5 mg-kg ') had positive effect. Furthermore, CMTM4 down-expressed remarkably in the gossypol
and cyclophosphamide treated rats, the expression of the CMTM4 was up-expressed after testosterone
administration. On the contrary, the expression of CMTM2 increased significantly only in gossypol treated
male rats, but not in cyclophosphamide treated male rats. The expression of CMTM?2 was down-expressed after
testosterone administration. However, no obvious change of CMTM2 was observed in cyclophosphamide
treated rats. Testosterone did not influence the expression of CKLF1, CMTM3 and CMTMS5, the CMTMS,
CMTM7 and CMTMS8 of CMTM family were not detected in testis tissue. These demonstrated that the

WeRe H : 2010-01-23.
BEGIH B E A EARI TR R (863 THE]) HENIH (2006AA020501); P58 B2 e 2008 4R L H )4 (NYBQ2008003).
"M IAE# Tel / Fax: 86-10-63165177, E-mail: chennh@imm.ac.cn



+ 996 * Zj27 244 Acta Pharmaceutica Sinica 2010, 45 (8): 995-1000

spermatogenesis effect of testosterone (5 mg-kg ') was associated with the expression of CMTM family, and

CMTM2 and CMTM4 may take part in the spermatogenesis process.

Key words: testosterone; CMTM; spermatogenesis

FEAT & — MR AR M IR gE A 1E, Hk
WA RA LTRSS, A BRKRIAM 10%~
12%!" o IX PRI IR SR K Ak 22, Hrp 22 0L 3 fi
TG P E A2 T A o W 1 I,
BRI RN S DA B (¥ /0K T RE A TE RS REP . 53
PEARE 28 G0 (10 A2 3URE R, A AT AT 2 B 2 A B
() 5 AR S R R I R DY ME AR TE D e B A, D3 MRS
TG 7 DA B /> A A S ) 1) e A IR 56 RS2 4
. 2 (testosterone, T) VE AR I EH L HE L
—, XTGP DREILERE L ORI AR DA S AR
BB R oA AR Y REE S 22
Wa &, ATAS 52 52 R A FAER 5 3 1 7 25 )5 e N 4l
WA, JE k255 R S R R O e, T A R
FEPR IR o 1 PR S A R RS I3 1 S AN
BRI TR 2 — o R T 52 Wb 7897 V20 R AR R
S )WL A AEAR R 23 B, AH AR B 1K 1%
Ty R A 1 A — L s v ik s> O, Rl
ST HGE LR I AR N, AR /N5 2 b F 19
T 99RGRE B, AT RASR SRS 705 )

CMTM (CKLF-like MARVEL transmembrane
domain containing family) &/ T4 M1k K1 F1 4 7K
PR [ 2 T ) — A I B A R G AE NS, X —
FWER G 9 AR gafid, B CKLF Al CMTM1-8,
WIURIL, CMTM KR 2 5 RN — S B2k
B R BOR R, wT LAY e A i v 0L s
HEILIK A3 A6 2 5w g i P Ry S 2 % LA
Fo R E T 2 g R iR CKLFL £E
KRG RGP HAEEEMAY, L CKLFL ¥
Je1 R S ST A A 0 G 2 ) O g A R TS A 2 Rk R
CMTM KGR M AG T IR RAFEEMAEM . X
RIS 2OHRE, CMTM SN A A P RE L5 K 1 (¥ A
A oy U S R i B R A Ok (HUE, SRR
T CMTM KGR IL P RE A WLARTE o

AWK KR (gossypol, GY) Fl I fif ik i
(cyclophosphamide, CS) v K B A2 5E L e R A
B, WSS T3 450 1K 52 T CMTM 55 %
B R IENE DL R, Ay B AE CMTM % BT
ReZ 5N AR R .

MREA*

HEMAF  CMTM K& i (CKLFI.
CMTM2. CMTM3. CMTM4. CMTM5. CMTM6.
CMTM7. CMTMBS) HiAa thoJb 50K 2 A S35 ok DR A
FOH LR SO B N, o CMTM7 b H it
e, JeAh3 2 s pEPUA. Triton-X100. EGTA FliE
FIBF 57 (PMSF. Aprotinin fil Leupeptin) )14 H
Sigma A #]; BCA £ 1€ &5 & H Pierece 2 #l;
HRP Fric (1 2EHTRPUA L HRP Frid (1 2E 5T R Pk
It EA, AR A S AR E R A BR A F 4y
4%. PVDF I H 35 [ Millipore 2 ] EBUR Y6l
RSN F] FAR R A i AT Al KR H
[ B2 27 b B 29 Mt S e A (S >95%), W T kG
il FH it o AR S A SR R 1 e 24 By
HIRAE (E5: 060901). FMEBE SR E
T b= 2 e A7 PR 8 Wl i (5 06052621).

SIS EhA TS Wistar KR (HEPE), A&
(220 + 10) g, BH IR R 2 REAE B S0 56 B WA 5T 4
b, AFAUES: SCXK (31)-2005-0013. Bt T
[ P 22 R 2 e 2 ST S s b, B B AROK
e, 12 h WS AR IR o

FEFERERNMERREL LR WU
BEMLI RS> 5 41 25 A4l AR g . FRm Ik
JERE R A 52 R Py 4L DA B SE R+ PR IR i 4. A
Ty A 70 21 2 s PR R v PV 29 0 I DAkt . VRS
TRy S0 mgkg !, B LUK, L2 S PRI
N 2% 0 B L P g 2y, I s 1 O R B R G 20
mgkg ', BRI 1R, A2 10 K. S2EI+HE 2
HIEBIT AR H A2y (5 mgkg™!, RIS, L4
2y 6 WK BEIAEEE LA A IE TR RR H R 2 (S
mgkg ', RS, A2 6 K.

FEFHANREURFTADHT  DYRREE)S,
FIIFIG M 2 . SR BB SR8y )G, KRR E T
FERT TG 37 CHAEFER/KY (3 mL), ##E 5 min £}
7R R, 7 IR IS il S BT R
R R I VH U YRS 7 U 20 BT R 48 (CASA) *f
7R O P80 KI5 04 ST ER G VT,

TG 0 PbrdE: A 9, FRPGHRT 712 3 (0K
15 B4k, FetRuOR AT IR B BN IR 1 C K, TR



2 WA SR EEVERS T A B R RGO R CMTM SR IE (152 15 £ 997 -

RS SIR T D ), FRASINR T

FRBELHE FE  PONREMEE, SR If
IS 20 52 FUL A2, T 4% H I v 1 2, 24 b5 BE 4
4% I [ 52 VAR L [ 52 24 h, HEAT HE 4e(h, 7688
AT

Western blotting #&i0 K iU 52 AL ZH 21
TR VA 1) RIPA 24#% [50 mmol-L™' Tris (pH
7.4), 150 mmol-L™" NaCl, 1% NP40, 0.5%]Ji 4 [R4H,
0.1% SDS, 10%H 7, 50 mmol-L™" NaF, 1 mmol-L™"
Na;VO,, 1 mmol-L™' NaF], ZHT B 5 24f# 30 min, LA
12 000xg £5.0» 10 min Y4E FiE W, KM BCA 1 E
HIRAF G TR CE. S 30 ng BAE, H
15% SDS-PAGE AT HIYK . HUIK 45 R G R 1 2
PVDF JiE b, I 5%/ BENE @5k & R 3 1 h, 43505
I CMTM 49t (1:100, 4 ‘Cid ) LLI HRP
FRICI ZHL (CMTMT7 XN P P 1gG, 1L
A N Edi R 1gG 115 000, FEEEE 1 h), &
actin fF N2, {f] TBST (10 mmol-L™" Tris, 150
mmol-L™" NaCl, 0.1% Tween-20, pH 7.6) VE[E)5, &
M ECL 2 RO T M5, E5 KM Science Lab
2005 Image Guage (V3.0) #AFHEAT L4

HHFEST B x+s Fon, SAMM LR
LLA T SPSS10.0 AT FL IR 3 77 22 50 #T

HR
1 EZMAEEXREFHENE N0

R P 0 B 58 I e vy LA b RS A B i, 5
P LA 2 R AOORS T HCR ARG ) (P < 0.05 (P <
0.01), W3 1 &K 1A1. A2, Bl. B2, KL FiE

SEE LT . - e
5 F: 2N e e e O

r LA P s

7t / SRR Lo

i i ?f//'-,'-*'

. Ne . “: !/_/b’-/.‘/‘ ( ; :._
e -~ : o - ;

A ."'. ‘._ AI

NG TTAL

SFEEW (5 mgkg ") BEWE LI BT A ) AN IR B Ik A
LR 20 o (RS T B RN g, 6 TR 1 L B B T
Jie BT S0 Mg K BRURE 7 B B A LA S S R A
L% I R A+B ks H o R B B R
mEfERH (P <0.05), W& 1 MK 1Cl. C2.

Table 1 Effect of testosterone on sperm count and motility in
male rats. n =15, X+ s. P < 0.05, P < 0.01 vs control
group; “P < 0.05 vs GY group; “P < 0.05 vs CS group. GY:
Gossypol; T: Testosterone; CS: Cyclophosphamide

Dose  Sperm count The percent of (A+B) The percent of

Group /mgkg " (x10%mL) motile sperm/% (A+B) class/%
Control 15117 56+7 38+ 6
GY 50 105 +22™ 42+8" 26+5"
GY+T 5 131+ 20" 53 + 4" 35+4"
cs 20 94+31" 31+57 20+ 6"
CS+T 5 121 + 19% 44 + 4% 30 + 4%
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Figure 1 The sperm count of male rats observed under optical microscope. The testosterone could improve the count and motility of

sperm in male spermatogenesis suppression rats treated with gossypol or cyclophosphamide. Al, A2: Control; B1: Gossypol (50
mg-kg™"); B2: Cyclophosphamide (20 mgkg™"); Cl: Gossypol (50 mg-kg™') + testosterone (5 mgkg'); C2: Cyclophosphamide (20

mg-kg ") + testosterone (5 mg-kg™').  (Magnification, 200x)
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Figure 2 The HE staning of testis tissue. Great morphological change was observed in testis tissue of male rats treated with gossypol
or cyclophosphamide. But, the testosterone (5 mg-kg ') improved this morphological change in testis tissue of male rats, see the white
arrow. Al, A2: Control; B1: Gossypol (50 mg-kg™"); B2: Cyclophosphamide (20 mg-kg™'); C1: Gossypol (50 mgkg™") + testosterone
(5 mgkg™"); C2: Cyclophosphamide (20 mg-kg™') + testosterone (5 mgkg").  (Magnification, 400x)
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Figure 3 Effect of testosterone on CMTM4 in testis tissue
of male rats detected with Western blotting. The testosterone
(5 mg'kg™") was administrated to male rats after treated gossypol
(50 mg'kg™) or cyclophosphamide (20 mgkg™'). The testis
tissue was extracted and subjected to Western blotting analysis.
Arrow points to the CMTM4 protein band. Bars represent the
scanned values for CMTM4/values for actin. Lane 1: Control;
Lane 2: Gossypol (50 mg-kg™); Lane 3: Gossypol (50 mg-kg™") +
testosterone (5 mg-kg '); Lane 4: Cyclophosphamide (20 mg-kg™");
Lane 5: Cyclophosphamide (20 mg-kg ") + testosterone (5 mg-kg ).
*P < 0.05 vs control group (1); “P < 0.05 vs gossypol group (2)
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Figure 4 Effect of testosterone on CMTM2 in testis tissue of
male rats detected with Western blotting. Arrow points to the
CMTM2 protein band. Bars represent the scanned values for
CMTM2/values for actin. Lane 1: Control; Lane 2: Gossypol
(50 mg'kg™); Lane 3: Gossypol (50 mgkg™') + testosterone
(5 mg'kg™"); Lane 4: Cyclophosphamide (20 mg'kg™"); Lane 5:
Cyclophosphamide (20 mgkg ') + testosterone (5 mgkg ).
*P < 0.05 vs control group (1); P < 0.05 vs gossypol group (2)
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Figure 5 Effect of testosterone on CKLF1 (A), CMTM3 (B), CMTMS5 (C), CMTM6 (D), CMTM7 (E) and CMTMS (F) in testis
tissue of male rats detected with Western blotting. Lane 1: Control; Lane 2: Gossypol (50 mg-kg™"); Lane 3: Gossypol (50 mg-kg ') +
testosterone (5 mgkg '); Lane 4: Cyclophosphamide (20 mg-kg "); Lane 5: Cyclophosphamide (20 mg-kg ") + testosterone (5 mgkg ')
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