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The Influences of Vascular Endothldial Growth Factor and Endothelin-1 on
Speramtogenesisin Testis

Sung Woo Park, Hyun Jun Park, Nam Cheol Park

Department of Urology, Pusan National University Hospital, Pusan, Korea

Objective: The effects on spermatogenesis by expression of vascular endothelial growth factor
(VEGF) and endothelin-1 (ET-1) were investigated.

Materialsand Methods: Testicular specimens were obtained from 40 infertile males due to primary
testicular failure and from 10 fertile males with other urologic problems. The specimens of infertile males
were devided into 4 groups according to histologic findings; Sertoli cell only syndrome (A), maturation
arrest (B), hypospermatogenesis (C) and sloughing and disorganization (D). VEGF and ET-1 expression
were detected with immunohistochemical stain.

Results: VEGF expression on Leydig cell was detected in all cases. But, VEGF expression rates on
germ cell were significantly higher in infertile group B, C, D compared to that of the control group
(p<0.05). ET-1 expression rates on Leydig cell was significantly lower in all infertile group compared
to that of the control group (p<0.05). But, ET-1 expression rates on Sertoli cell was significantly higher
in all infertile group compared to that of the control group (p>0.05). In germ cell of infertile group, LH,
FSH and prolactin were significantly decreased, and estradiol is increased in positive stain group on
ET-1 immunohistochemical stain (p<0.05). VEGF and ET-1 expression were not correlated mean
seminiferous tubule diameter (p>0.05).

Conclusions: Abnormal spermatogenesis would be reflected in VEGF expression in germ cell.
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Figure 1. Immunohistochemical stains for VEGF (%<400). A; Sertoli cell only syndrome B; maturation arrest C; hypo-
spermatogenesis D; control group. Sertoli cell; thick black arrow, Leydig cell; thin black arrow, Spermatogonia; thin white
arrow, Spermatocyte; thick white arrow.

Table 1. VEGF expression rate on germ cell according to the grade of maturation

SG SC ST Overall
No. cases o
(%) +2(%) H(%)  +2(%) +1 (%) (%)
Infertility group 40
A 10 - - - - - -
B 10 2(0) - 3" (30) - - 3" (30)
C 10 2Q0) 1(10) 5" (50) 2(20) 2(20) 7" (70)
D 10 1(10) - 3" (30) - - 3" (30)
Control group 10 - - - - - -

A; Sertoli cell only syndrome, B; maturation arrest, C; hypospermatogenesis, D; sloughing and disorganization, SG; spe-
rmatogonia, SC; spermatocyte, ST; spermatid ; p<0.05 vs control group. calculated by Mann-Whitney U test
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(Table 1) (Figure 1).

(2) Sertoli
Sertoli VEGF A
B, C, D 2 (20%), 3
3B0%), 3 (B0%) 1 (10%)
+1 . Sertoli VEGF

20% (0%~30%)

10% )
(Table 2) (Figure 1).
(3) Leydig
Leydig VEGF
A, B, C D
+1 5 (50%), 6  (60%), 6
60%), 7 (70%) S (50%), +2 5 (50%),
4 (40%), 2 (20%), 2 (20%) 4 (40%), +3
C,D 2 (20%), 1
(10%) 1 (10%) (p>0.05). Leydig
VEGF
100% >
Sertoli

(Table 2) (Figure 1).

Table 2. VEGF expression rate on Sertoli cell and Leydig cell according to the grade of maturation

Ser (%) Ley
No. cases
+1 (%) +1 (%) +2 (%) +3 (%) Overall (%)
Infertility group 40
A 10 - 5(50) 5(50) - 10 (100)
B 10 2 (20) 6 (60) 4 (40) - 10 (100)
C 10 3(30) 6 (60) 2 (20) 2 (20) 10 (100)
D 10 3(30) 7 (70) 2 (20) 1(10) 10 (100)
Control group 10 1 (10) 5(50) 4 (40) 1(10) 10 (100)

A; Sertoli cell only syndrome, B; maturation arrest, C; hypospermatogenesis, D; sloughing and disorganization, Ser;
Sertoli cell, Ley; Leydig cell, In all, p>0.05 vs control group. calculated by Mann-Whitney U test

Table 3. ET-1 expression rate on germ cell according to the grade of maturation

SG (%) SC (%) ST (%) Overall (%)
No. cases
+1 +1 +1 +1
Infertility group 40
A 10 - - - -
B 10 1 (10) 1(10) - 2(20)
C 10 - 1(10) - 1(10)
D 10 1 (10) 2(20) 1 (10) 3" (30)
Control group 10 - - - -

A; Sertoli cell only syndrome, B; maturation arrest, C; hypospermatogenesis, D; sloughing and disorganization, SG; spe-
rmatogonia, SC; spermatocyte, ST; spermatid *; p<0.05 vs control group. calculated by Mann-Whitney U test
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Figure 2. Immunohistochemical stains for VEGF (%<400). A; Sertoli cell only syndrome B; maturation arrest C; hypo-
spermatogenesis D; control group Sertoli cell; thick black arrow Leydig cell; thin black arrow.
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Table 4. ET-1 expression rate on Sertoli cell, Leydig cell and germ cell according to the grade of maturation

Ser (%) Ley (%)
No. cases
+1 +1 +2 Overall
Infertility group 40
A 10 3" (30) 7 (70) = 7" (70)
B 10 6" (60) 6 (60) = 6" (60)
C 10 3" (30) 7 (70) = 7" (70)
D 10 3" (30) 4 (40) = 4" (40)
Control group 10 - 7 (70) 3 (30) 10 (100)

A; Sertoli cell only syndrome, B; maturation*arrest, C; hypospermatogenesis, D; sloughing and disorganization, Ser; Se-
rtoli cell, Ley; Leydig cell, Germ; germ cell, ; p<0.05 vs control group. calculated by Mann-Whitney U test
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Figu*re 3. The relationship between serum hormonal level and VEGEF, ET-1 expression on germ cell in infertility
group. ; p<0.05, ; p<0.001.

Table 5. Correlation with expression of VEGF and 3) VEGF ET-1
ET-1 on germ cell in infertility group VEGF ET1
ET-1 32.5% 15.0%
Positive Negative . VEGF ET-1

rate (%) rate (%)

Positive rate (%) 2(5.0) 11 (27.5)

VEGF , 3. VEGF ET-1
Negative rate (%) 4 (10.0) 23 (57.5)

(p>0.05) (Table 5).

Calculated by Chi-square test
VEGF LH,
FSH, testosterone, estradiol prolactin
6.40%5.85 mlU/ml  5.584+4.20 mIU/ml, 11.16%7.13
(Table 4) (Figure 2). mlIU/ml 13.72%11.62 mIU/ml, 4.69%1.39 ng/ml
4.51%+1.30 ng/ml, 22.85+12.04 pg/ml ~ 31.99£16.71 pg/
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ml, 15.10+9.44 ng/ml  11.51%+7.39 ng/ml
(p>0.05,

). ET1
LH, FSH, testosterone, estradiol

2.92+1.36 mlU/ml

prolactin
6.36£4.94 mIU/ml, 4.38%+

1.74 mIU/ml  14.38+10.52 mIU/ml, 4.51%1.65 ng/
ml  4.58+128 ng/ml, 37.23+6.09 pg/ml  27.99%
1543 pg/ml, 5364092 ng/ml 1341785

ng/ml  testosterone

(p=0.001, <0.001, >0.05, 0.01, <0.001,

) (Figure 3).
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