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Efficacy of Pancreatic Kallikrein on Semen Parameters of Men with Varicocele

Hee Yong Lee, M.D., Sang Kon Lee, M.D., Choung Soo Kim, M.D. and Seung Won Lee, M.D.

Department of Urology, College of Medicine, Institute of Reproductive Medicine and Population,

Seoul National University, Seoul, Kovea

It has been reported that oral kallikrein therapy exerts a favourable effect on sperm motility in asthenozoo-
spermic patients.

In order to evaluate the efficacy of kallikrein on asthenozoospermia, a total of 20 subfertile male patients with
varicocele, whose sperm counts were less than 40 x 10°/ml and sperm motility was less than 30%, was subjected to
this clinical study (Table 1). They were divided into 2 study groups: 1) Varicocelectomy group consisted of 10 patients
with varicocele {grade I1-III) who underwent varicocelectomy. 2) Kallikrein group was composed of 10 patients with
varicocele (grade I) who were given kallikrein orally 600 KU (kallikrein unit) daily divided 3 times after meal for 3
to 9 months. Semen analyses were repeated twice before the study, once a month during the study and twice after
the study. Effective results designate that sperm parameters improved more than 30% from the basical levels after
varicocelectomy or kallikrein exposure.

Sperm counts increased from 32.5x 105/ml to 45.5 x 10%/ml after varicocelectomy in 3 patients and sperm motility
increased from 25% to 38.5% after varicocelectomy in 3 patients. Pregnancy occurred in 2 patients of 3 responders
and 1 patient of 7 non-responders 3 to 6 months after varicocelectomy in Varicocelectomy group.

Sperm motility increased from 28% to 40.2% after kallikrein treatment in 3 patients. Pregnancy occurred in 2 pa-
tients of the 3 responders in Kallikrein group (Tables 2-3). There were no significant changes in volume and mor-
phology in Varicocelectomy group before after varicocelectomy and no significant changes in volume, counts, and

morphology before and after kallikrein exposure. No remarkable side effects were noted with kallikrein treatment.
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prolactin measurements by RIA technique, @@ Se-
men analysis more than twice after over 3 days
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Table 1. Clinical characteristics of the subjects with varicocele
Group Varicocelectomy Kallikrein

Parameters (n :10) (n: 10}
Age of patients 30(27~43)* 29(26~42)
Age of wives 27(25~36) 26(25~37)
Marital life (years) 3(2~15) 3(2~14)
Coitus per week 2.6(1~7) 2.5(1~7)
Size of testis (ml) 20(15~25) 20(15~25)
Size of varicocele

Grade [ 0 10

Grade [ 6 0

Grade I 4 0
FSH (IU/L) 9.5(6.0~14.5) 9.0(5.6~14.0)
LH (IU/L) 9.2(5.0~15.0) 8.8(4.0~13.5)

Testosterone (ng/ml)
Prolactin {ng/ml)

5.3(4.2~7.8)
11.0(5.0~15.0)

5.8(3.6~9.0)
12.0(7.5~25.0)

*( ) =ranges
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Table 2. Changes of sperm parameters before and after varicocelectomy and kallikrein exposure

Volume (ml) Counts{10°/ml) Motility; (%) Morphology(%)

Group No. pts Pregnancy
Before After Before After Before After Before After
Varicocelectomy
Total 10 29 30 337 37.0 25.6 33.0 76.0 782 3
Responders 3 2.8 3.0 32.5 45.5 25.0 38.5 75.6 76.5 2
Non-responders 7 2.9 3.0 34.2 33.4 25.9 26.4 76.2 78.9 1
Kallikrein
Total 10 2.3 26 385 3.8 23.3 29.7 73.6 76.0 2
Responders 3 2.4 2,5 356 36.3 28.0 40.2 74.0 75.6 2
Non-responders 7 2.3 2.6 397 356 21.3 25.2 73.4 76.1 0

Table 3. Changes of sperm motility before and after varicocelectomy and kallikrein exposure

Motility (%)

Groups No. pts Belore Afier Pregnancy
Varicocelectomy
Total 10 26 33 3
Responders 3 25 39
Non-responders 7 26 26
Kallikrein
Total 10 23 30 Y
Responders 25 39 2
Non-responders 7 21 25
Alhe AR 3§55 Hobskgich. 17 2] 30% ol 4o g Futsled frER HHA ol 1

ST

& Akl delde] fE(H)E AAS AR
ARet 30% ol 4 Skt A, FFA UeiAL
SE()E 54 HAxst 218l Bl 309% o]k
ERAR I B e i

2

Varicocelectomy =

o] % 10alo] A3l HAAAFALES Y
&4ct. & 4#o] AL internal inguinal ring 2| ¥
ololl A WA A% AAsts Ivanissevich ¥ &4 o
& Amelar wloff 2]3}oia, VAl 6o d = Pa

lomo ¥l #]g w4 A “"“%%}4’» A8 gholel,
aelabe] % 1€ oY A AAE AAE
Grob, Aubd o g Bal Aolo] Lekd AR M
2.9mlol 4 22F 3.0ml2 ofzbst Yok, A
L 24 FAF 33.7x10° mlol4 2§ 37.0%
10* /ml 2 oj A7k it $54L ARA T

25.6%0N 4} 2] 2% 33%=2 oFz7k Sk, A4y
L 23 HF 76.0%MA 2 EF 78.2%= 4 2
7t et ARE TR A8 Aot 2leal

A% 3Gt EA] 0% o4 FHEle F&
2 34E odlEs 349 xl%ﬂﬂ 5% A A FF
2] 38.5%% ok*bl“u} 3@k godel 7

Aol & a2 Aol of Azt %4
e el goll 4 4017} m?i H‘able 2). o] #4
YA Foll = 3 (30%) 7 "}, 5 5 b

AR 3AF 284 A 2FT 3AY 2 9
AYabell sk, £ fastal ok 164
5 670Y x| B3 sdalslgd o], of 321 2B
A Fo] Hzpo] W3l 25%10° /mlol A 30%x10* /
ml 2 5 7bE gle} (Table 3).

Kallikrein 7

ol € 10# o) ol g kallikrein 2] %o 7172
9N Y kel R on] s 5.2/ Yol k. AbA o
oo Helo] feko 28 HF 2.3mlollA 27
F 2.6miR o Fobegch. AxbEE A EA %
T 38.5X10* /mloll 4 = 8% 35.8x10* /ml &
2sddch, FEA4AYL Aled T 23-3%011*1 2]
25 29.7%F <7k Sk AAEE AsA
HF 73.6% 4 2| 2F 76.0%= 4 s} giolet.

R

0
ri‘-

- 177 -



Aad FrY 248 FE4e AEA Hop 0%
ol 4o 2 Frtebed Rastctn fAE ol 1068 F
e ddct, faglyd 3ddde A Afe A
of g2k, Hzbg, AAHEHY ol UL &
FA40 21 g AT 28.0%NA A5F 40.2%=2F
Zbabdcl. 3ok godd 7aldAE AR AFR
Hede] geof Az, 54 9 A4 Fygele
W w3l 9} ( Table 2) o] F4 JAaY Fe
2 3 (20%) 7} vt
Aol 4 22k A5 47H% 8 YUkl a4l
Ark. FESEA F3R EHxbEel] A
o)} (Table 3).

24l

2
N
S
ja

r‘If‘

1 oo

-
o2
by

) AR 4GS Al
okl & wiwke wel. 1 ol A kallikrein
¢ el 4 EUEA Ame ARs wa doh
Kalhkreln kinin A} & 19253 Frey” 7} #-&08 4
woll 4 dialysis-resistant &+ 2 & oF4 B4 -2 24§
3L kallikreino] e} gt olef ol 7loll Wdt o7
7} ZubslA] o] Fo{ &}, Kallikrein(kininogenase)
2 kinin-& 445l sh¥ 8 & 4 (kinigenerating
proteinase) 2 4 & 2 (plasma kallikrein), 2% %7
(organ kallikrein), 53] # &z} otsld 59 HalAd
b Tabel] Zs}e, kininaseol] &} whz] Eaj 5
x 2 x4 7] 7t (life span)o] o}F Zc}. Kallikreinol]
2]&] kininogendl] 4 kinins (bradykinin, kallidin,
methionylkallidin)-% 4 4 8le] kallikrein-kinin A} &
#AskA =lreh. o] kining o2 7kx] Ee] A<l
Aol wA B, HolE W, HEZE FF4 "7|
3, dae R4 E SHH, BE5S fEao

+ A 4ol glel. E $3A], complement (%A,

prostaglandin #}, angiotensin-renin A} 3} 3% 3 A]
hslend, ez ATE AL HEE
ek,
Stiittgen"” -2 197310 kallikreino] #2134 7|5
o RS w1 Aol FAw ol A A@FA
off 2844 kallikrein-kininA] &} 4447 % 2po] 8
A 7E s 3Tk, 9 dAAT dlAe
s %18} pancreatic kallikrein -& 4] -2-9] & 32l A|
5T B ATFFdstd 2 25, &35 S
o] 85 fA3F A2 FAdch. Kallikrein o]
A2 A7) Foll fAY ¢S A= dlo W]
1 33tz HA470 A

A2 (1) JFA e A4l
TFE 7ML, (2) R34 %—ﬂ*lﬂ‘i %
k& Fdshd, (3) By nagy e a4 S Fol

i, (4) 27k a‘ﬂliﬂ Fasgte] s5s ¥4
o, (5) 4 249 Az F4& @Az, T
slell LH, testosterone & 2@ o2y, F2 Az
o) A4S FAIL, £5E wE2A 3k, AT
Aol o] £ 8 EeoFo}, Schill(1979, 1982 Y &
208 9] 544 A =5 (011gozoosperm1a) B} xlol] 4
kallikrein & 125 o] 4} 5o 1S o], A 2}8] $-%-4]
of A FrhtE 2, AAFE 5 7}01'913}5’— 3,
519 o 544 T8 A2 bAoA kallikrein
G 750 4 Bod gl al, 65%0 4] A B ok ql A
259 $7HE Roloha ghobl EgE e 909 9]
B 5l A 2}FR2E Ao 2 kallikrein By
placebo (9] ¢F) & Fo3sle] double-blind study (=&
SHRE) S 59, = 43, Kallikrein® (1) 33
ofd o2 HaAeFAL FAAFL, 2HATES
7HazIvt, (3) AR &y, A 463, 2 23} ohA] of]
= W3t gl g, 2+ HAlES kalli-
krein & $o{3]S =i 38%, placebo T T3}
A& 16%9ck stof kallikrein®] §24S 3
3ich. Kamidono - (1980)* & 263 &) & A 2|5
A kallikrein & %o s}e] A=}pg-%49) A= A
o) Jagel 248 Aot Bapsh Goiel
g3, &a LH, FSH, testosterone zofj & ¥ 3}
7 glglen QA4S 30.8%et Bugch. e
Homonnai 5-(1978)% & 303 & F& & z}53k=|ol]
Al kallikrein & S 81-3 o 66%l 4 AAEFA
o FAL B ak |2 A A= e 2
e gAgv geb. 22l E3t Y 66%2
Fapgoll A 20%mke] JAMT. 1WA e A
F7F Al TR 257 A vk B @
o}, 2.8 Hori(#) % (1983)% £ Kallikrein-& A
242t AxHEFA ol dHEl 59.5%% 67.6%2] #&
o] 9gleha gk, =3 Schill1981)% &  kalli-
kreino 2 A =8 {312} 334 F 1480 9] FH A=
Zol A& 6ol 4 (43%), 19312 FAAFA A&
126 AN A (63%) Z7 FAEsE ebdebE g,
Kallikrein 2] 228 B uld g 2ztade] 9l
& @ o] 2k F 29 ‘ﬁx‘*‘?}r% obslAl A A FA4
Aol vt Yugad g dolcta el el
g87tado] 98 A kallkrend Hodr7} E7 2
9 Fokg Fuidh A 5o 4lg Rzt
] gk, BEEAIE #E, A4}
) 2714 WA Gl & 4 Uk 3.

HA G F7 AP A7 el Al E F2 U}
£ AL dubd oz gedAl Ao}, 19529 Tu-

lock® 7k 313 %i ke $9%

rulo

035

~ 178~



ol d3 F g whxbEe] 1 G AT g
of, ¢SS EFR2 F AAANFE MR Bt
A 5% Agstgdw v, Dubin and Amelar
(1975)5-2 504 =l A 71%¢] Hi4LAS] T4E&
55%l A e} 4EFS wEH 3, Greenberg (1977)
¥ & 68dlo 4 656%2] AHNLAL THE
22 Y Rodriguez-Rigau5-(1978)'% & A J A5
£ 7 253 108304 2489l A] P A G
FRAAEE AFeldnl o, 5% ) 4F &8
et o #5458 Aga] L sxlEllA & 51
%S 4 AE§E¢ Baski g}, = Nillson
(1979)'" & 964 8] HAANFE /A £H 5
Zoll 4 518§ +E3ted, 4ol AFES vag A
#, 53 %2 A pl A FEo] A F

r_\’q:

-

R

gtebz Bu sk 9led. De Castro (1984)' = A1)
HAES 9y A9 F4SdAA dAEE HAAY
A7 {7l et 244 8 st Yo s

=
Aek. =3t ALY FALES Ay Follx A
472 Mol o4 % BAlge] dod, 3
o] Hol4R Y d4to] YEdlE dASE At g
© AR Yol olAl A E EFo] YA %4 Foln)
Al kel A e A e Ho| wyrh(4E
uk . o]3od, 1981)',

AR [ A2 A7) 59 Al 2y

& A

7}51’ 740] 32 (30%) ’@1}%%"301 S7hE A
=z 3

37 (30%)7F Het. dAldlE 2w Hx $F Ao
g4 39 FolA 2@, AAEFAe| walsl

2 G2 7d Fol4 17 gy e Aafiess
(1985)" & HA AN FE b2l 2ol 4 HAA Y4 F
AAEFE] dAEL 6%} ALY FE A
2}ol] A methyltostemne & Eolgl 3o

16% vt e}

A AR B2 ql3t kA=) Bl Z3lzl  20q)
E AR sto] 1 F 10dollAlE AAHwzA
5L st 2, Yo 108 ol Al = kallikrein-&- 1
% 600KU 3% w2 7T Sdsledd wiam,

-179 -

Es

g uh o-gab 2 As-E g},

AA A FALEFNNE €F FF40] 30%0)
A Z7hgE 7 38 (30%)7F Hl e Al E o4
3# 7t =},

Kallikrein o] Foll 4= 2| 2% $-540] 30%0]
A F7hak ol 7k 34 (30%) 7F s, A4l 23
7b se}.

Kallikrein 5§ 2 ¢l3F Eojgnlgt Habg o gl
et

o] AFe] Zzl2 Kallikrein & w4181 53ha}o] ¢l
A4 53 HAEEAE Al fERE A
BAEbT & 4 e, el Bz dHA B
A2 Ho) e FHAASE] Aol HEak g o

Aebs apzsch,

REFERENCES

1) Stuttgen, G.: Clinical substantiation of the effects of

kallikrein. In: Kininogenases-kallikrein. 1st symposium

on physiological properties and pharmacological ra-

tionale. W.B. Stuttgart, New York, 1973, pp. 189-193.

Schill, W.B.: Medical treatment of idiopathic nor-

mogonadotropic oligozoospermia. Int. J. Androl.,

5:135-153, 1982

Schill, W.B.: Treatment of idiopathic obligozoospermia

by kallikrein. Results of a double-blind study. Arch. An-

drol., 2:163-170, 1979.

4) Kamidono, 5., Hazama, M., Matsumoto, O., Takada,

K.I., Tomioka, O. and Ishigami, J.: Kallikrein and

male subfertility. Usefulness of high-unit kalllkrein

tablets. Andrologia, 13:108-120, 1980.

Homonnai, Z.T., Shilon, M. and Paz, G.: Evaluation

of semen quality following kallikrein treatment. Gynecol.

Obstet. Invest., 9:132-138, 1978.

6) WERS [ BFRE o BERKAHMBE. R
FABEGE 27:161-179, 1982,

7) Dubin, L. and Amelar, R.D.: Faricocelectomy as
therapy in male infertility: A study of 504 cases. J. Urol.,
113:640-646, 1975.

8) Tulloch, W.5.: Consideration of sterility. Edinburgh
Med., J., 59:.29-32, 1952.

9) Greenberg, S.H.: Varicocele and male infertility. Fer-
til. Steril., 28:699-706, 1977.

10) Rodriguez-Rigau, L.J., Smith, K.D. and Steinberger,
E.: Relationship of varicocele to sperm output and fer-
tility of male partners in fertile couples. J. Urol.,
120:691-694, 1978.

2

~

3

=

5

~



11) Nilsson, S., Edvinsson, A. and Nillson, B.: Improve-
ment of sperm and pregnancy rate after ligation and divi-
ston of the internal spermatic vein. Fact or fiction. Brit.
J. Urol, 51:591-596, 1979.

12) Schill, W.B.: The effect of pancratic kallikrein on semen
parameters of men with varicocele. Personal communica-
tion, 1981.

13) A3 -ol3) g P AA YT dabA Ao

hu) 3] %), 22:312-321, 1981.

14) De Castro, M.P. and Mastrococco, D.A.M.: Reproduc-
tive history and semen analysis in prevasectomy fertile
men with and without varicocele. J. Androl., 5:17-20,
1984.

15) Aafjes, J.H. and van der Vijiver, J.C.M.: Fertility of
men with and without varicocele. Fertil. Steril.,
43:901-904, 1985.

- 180~



