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Clinical Investigations on Hormone and Fructose Levels in Male Infertility
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A 7 Abell Al Klinefelter's syndrome(47, XXY)e 2
29 s

A A ARz AT A 27 AHEH,
Sp. Gr. turbidity, albumin, glucose, urobilin, bile salts,
4 31 31 A} (BHsAg  antigen, a-
fetoprotein, SGOT, SGPT, alkaline phosphatase, total
protein, bilirubin, urea, cholesterol, triglycerides,
fasting blood sugar, etc.) R ¥ 77 AH(RBC, Hgb, Het,
WBC, MCV, MCHC, etc.)o A 57 &abgl o] A44A S
et = A FAe el

AARGAL: AR AL HAg 39 ol 49 &
£ T3l AA AT BFEHA Qa4 3=
AL AL A, pll, &, A AF, FFA4,
e 5o FegFL AAsd. 49 1mld 40x10°
ol 4e] AAFE A A2 AAALz A4TLE I
%k

A fructose &4 : AR-E A& A= A7
o] o}l [Resorcinol g Jofl Q& A A H fructosed &
A%, 2 g€ mg/dlz TAFg

i % testosterone, FSH, LH &A : 8 239 testos-
terone, FSH 9 LHe] £4 & [Radioimmunoassay(RIA)

sediments, etc.),

Wid oM. =z 39+ FSHY LHE mlU/mlz, =2
£} 2 testosterone& ng/dlz 39t}

2H2AAA 22 AL FGAA A FZA
A A A AgEgen, A e AAY
At B2 A A Engle, Mannion %
F9& Fnz st ZFo.

)

2 no ofn
e @ F

BB

A} fructosex] L A testosterone, FSH 9 LHHA :

helel whzba] AR fructose, © # testosterone, FSH
% LHY wglsl g7 i Ee] 2 HTAZA 2F L
Zage. 2 AL ¥ Z-19 2o

A4 fructoseX] :

A2 F7 A 3T A fructose T Al 1 Fof
uja HFaolstAY cha Welx Yoy EAHe
2 % 4+ #4E A (FE p>0.1). 2 A4
T A5t dddA Ag kel AAte] F43A £
917 o 7ol (0. 1cc wlab), AN fructosed vl w4 T

22l

Table 1. Mean values of seminal fructose. plasma testosterone, FSH and LH

Group 4

Items Group 1 Group 2 Group 3
No. cases 20 10 13 7
Fructose 301.5+19. 77 315.2+21.79 257.2:542. 68 not done*
(mg/dl) (131~485)%* (165~386) (125~405)
Testosterone 630. 41+49. 82 540. 0+44. 37 518. 81:66. 61 422.0+54. 1
(ng/dD) (320~1, 060) (292~840) (316~724) (308~564)
FSH 12.1+0.99 3.2£0.68 6.612.71 20.9+7.3
(mIU/ml) {(6.5~20.0) (1. 0~7.6) (1.0~13.0) (19. 0~50. 0)
LH 9.2:40.68 4.2+1.07 7.3~1.33 12. 14:2. 77
{mIU/ml) (5.3~15.9) (0.5~13.8) {2.5~9.8) (7.6~16.0)
meanztstandard error
* semen value : less than 0. 1cc
** ) :range
Testosterones] : LHA :

A fructosedt w2 A 2FF A I TAAE
FAAez gud= a7t ey (34 p>0.1),
A4ZEY A A1FY 26 v dA3] wolx
A= (p<0.01).

FSHZ] :

Aot A 3FE AT vg HAI s
de FAel (474 p<0.01, 0. 05<p<0 1), A4TE
ANA = AT v# YA & AE el (001
<p<0.05).

A2 AZEE AT v deix dAY o
Fael A ev (7 p<0.01, p>0.1}, A 4 FelA
£ FhE o dslsh 2 BAlgAd 9% 2g
Aele @ glet(p>0. 1. ‘

A Y fructosex] &} ¥ 7} testosterones] :

A1FAME AN fructoses} F71gol wep WA
testosterone ¥ 78l FAlE Mol 9ot B4
Aoz ouge AFAAL o U (r=0.355 p<
0.0, Aze g A3TIME 94 dalge 4343
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A7t 22 r=0.0191, r=-0.230). Al 4 Fe
A Ade] go] FHo] AGFEHAol AHYPLER tes-
tosterone® 2] AdsiAlol R wzE ¥ 4 g

ol % vl 93 Ay fEd M4TE AN
439390 42 AN fructosest ¥ 7 testosteroneX] o19] A
A5 AAMA R 45 oy 94 e 4
F3A4E A= (r=0.190, p<0.1). (Z¥F-1)

AA fructosed} ¥ A FSHA :

AN1FE, M2T D A3FAA F2 A fructosed
9 ¥ FSHA Y AaadA &5 4dpgtoy T3 42
AAE SAdHE 1F 1 r=0.178, p>0.1, A 2T :r=
—0.177, p>0.1, A 3 :r=-0.238 p>0.1).
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Fig. 1. Correlation between seminal fructose and
plasma testosterone in 20 fertile and 23
infertile men.

A fructoses} & F LHA :

AL1E, A2T D AIEAA FAE vz g &
A Y fructoseX] st 83 LHA Abolol & 9vsle
ARBAN AR A 1T r=0.191, p>0.1, A2 T:
r=0.365 p>0.1, A 3 ¥ :r=—0425 p>0.1).

ZtAM Zete] B3 A -

FAAEY Wil HEe 2F2IAAALE AR
FAASE 2084 DAALY F4 AxEF #A}
2 ole] W3t AN fructose, E 7 testosterone, FSH
% LHA 9 dzshe] AzddA S 4s 2o (R-2).

DAz Hstel A fructose

AAALE F4e] A e T 1A FEES
ZAo] 9w 6al Alelol& A9 fructose HFA 7
o} F o] 3l et

A A 2o H3lsl &3 testosterone:

A2 F4o] dddd 1188 FEEY FA 9
ol 642 & testosterone HTFAE =z
546. 2ng/dleh 538.7ng/dl2 Al A AFe HTA 6304
ng/dle} BAIAH ez o9 gl& Aelst QA= (p>0.1).
ey A% FHAZY S0 AUW AN €F
testosteroned] ¥ ¥ 7} 374. 2ng/dl2 A, ZFEAE7}
AgLAE 299 Fol vd HAH aslo] A
(p<<0.01).

A 2 ¥sist 44 FSH:

A4 A2 B2 £3& 1d £ F5=
9o Mo A *& A FSHA = dFio] 3
ot A% ZAA T FAol ddw A= E

Table 2. Seminal fructose, plasma testosterone, FSH and LH in Leydig cell hyperplasia

tems ™~ Degree of hyperplasia Nil Moderate Severe
No. cases 11 6 3*
Fructose (mg/dl) 286.54-26. 3 283.8147.8 (—)
Testosterone (ng/dl} 546.21+49. 1 538.74+21.3 374. 737, 1%*
FSH(mIU/ml) 5.0+1.5 6.8+2.7 33. 349, OF+*
LH(mIU/ml) 5.4+0.9 7.0+2.4 10. 812, g¥***

mean -t standard error
* 3 cases are Kilnefelter's syndrome
comparison between nil and severe Leydig cell hyperplasia group
*E ¢ 2 79(p<<0.01)
% ¢ 1 —310(p<0. 01}
Fb¥ 0 —1.96(0. 05=<p<0.01)

Axe watsh dgwd el HE @A E2%=(pL
0.01).

FAAxe] st d3F LH:

A3 AT 278 Byl T %59 F

Aol INd T €% LHAE 94 540 shole
A% BAN LY 340 Add sAAE 24
o Wstst gd 2ol vl FARoz gu g 2
A7 L BH0. 055p<0. 1),
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z ¥

2759 Brhe 44 %@, edAde 17-keto-
~steroid, estrogen, human pituitary gonadotropin(HPG:
M &44 444F hormone)®) %4 P clomiphen
citrate =& decapeptide & o] &3} K F—i FEe—
EIREEY 2AT e ¢ 4 A 2 deE A
A, mRzAA A el dan] o] FL FA LY Fd A
A ZAabggele, zev JAE B FZ, 5t
%, 24 Ade Aolsl |{F chekEly] HEd Ao

gk, = 9ol A8 17-ketosteroidi= = 80% o] Abo]

RAg Ael A #1418 Aol of Fol §33=(eunucho-
idism)s] Aol = FAadte Eo] F4d =7 gl
£.°] HPGE FSHet LH S AMEES] Z 54 o 7] o) Fof
ol B ME gz 4 &= g

A fructosed] Ao g4 AP g zHe Wi
WAEE ¢ F Uk ol Agel A A fructose

9} A4 FA 7t testosterones] o ¥ wlr] ) o)},
2 fructoseX] 2 A ALY 5, A ge] ARFH S
Ae) ok A8, AT, fructoses] AT el HWrio
HE 5o setad s g ol woh(fhat %, 1977).

FTUUAA R A7 223 web HEl oA
S eh(Tyley, 1955). =tebd A A fructosed] 7} 2% 1)
Eul7lse A ARzA 9os) deAle 395
7 ek

Z#o] 2 radioimmunoassay(¥Abui e &4 )e] 2
el EF9 testosterone, FSH, LHE =7 24
= A Hgen, webd o) Wy waxy A
A2 44 A4 8L € & e FAo Ak
AAgel A4 &3 206494 EHF  testosterone,
FSH, LHY HoA+= =7 630. 4ng/d1(320~1, 060ng/
dl), 12.1 miU/ml(6.5~20.0 mIU/ml}, 9. 2mlU/ml
(5.3~15.9mIU/ml) = 4 Lipsett (1975), Geogre (1976)
2 WHO1978)el & st A4 W99} o Fao] 3}ch
E-3).

Table 3. Normal range of plasma testosterone, FSH and LH in adult male : Comparison table

Ho r‘m;;s\ Reporter Lipsett(1975) George(1976) WHO(1977) Authors{1978)
Testosterone (ng/d!) 300~1, 200 350~1, 000 400~1, 200 320~1, 060
(650)* (630. 4)
FSH(mIU/ml) 4~27 0~15 0.8~10.4 6.5~20.0
AL (12.1)
LH{m»IU,/ mD 4~18.9 0~15 0.6~7.3 5.3~15.9
9.1) 9.2

* ( ) : average

George(1976) = o| & o] #3 hormened 2AF
e=H ztHstz 47 ‘4']%3*“] 7]'—-°* 4 et g
¢ hormone #AL4HE = FAR T e Rew st
A Qehz dd= F 2 ﬁv hormones| 7} yt=}
wo A whet HEish gls] W Fol g 13 A
HE FASE A 2ol 24478 2014 hormonedy
AdES e Aol B A3 A @ & U
= 8=

Smith(1974) = 5% AA 224 847 ¥k @3
-testosterone, FSH, ¥ LHE &3 38l =z w3z za
SHiE vk Al zke] mhel W Eele Age wgtew, o
= olZA 15 AAT FAe]q 1} hormone] (£ 3
-testosterone) 8] & mj F F9 A & Mok sz ¥
et

WAl 2 tho] Ak Fah el whebd] YA testosterone:
Fadm gtz FSHe LHe 2513, o]l 7124
E2] sle Fehel A Absl— A o) A 9] A B oks}

of fehRel 2t old wzi
¥ et (Hallberg & Wieland, 1976).
TE A A, 4w, B g i
Atz & hormorm—J Heoh gy Aoz w
2w Qe z Wzl FEe 237 ax gt
(Hallberg & Wieland, 1976; Smith, et al., 1976).
AdA FR342 =9 FSH, LH
9 B fructoses] :
Steinach(1976) & A# A+
99 F7tE 444 x5 was z,

e R

4 3 testosterone,

b A wA Y o
olo] whet A

1,_1 THE FEB testosterones] %1 & 7t 2
T ATE A el Al vo] @e alzte)A) ARAA e

& HEHe Bdoz A gled. Vare(1974) &
A AN FRPA ez Az o 77 §le
Voagns Agos ggAs) dojrt A3t
A5, 3t deltm W2 o) £ BEE (collagen)
A9 70t Ao AAM A E Wi} dse
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Fasq . 22 Alexander(1976)% g5 olold AE

FAAEF 540 AvtE 2HEAH ] FastAY 23
249 ARt Q43SE AFAA S Derrick(1970) ¢
ARAAEF 27dE A 1A FRA R B X
A7 % AA Bae] don oy FmF el M
F-#El (spermiophage) et Aol deiA 457 AL
zAEA 4 EQ Folatz sgdeh, 2y oY AF
o= Azke] HAAYe] wepd 2ARLe Aoz F
Zol7le AL Bmdgd 29 AREAAEFH EF
34 23 A% z¥8A5e Bl Lokl EF
FSHe| Z77} i, testosteroned] b4t LHE &t
7b 98 Aol mE v} Be A TFAEA g9 ALE
AP} LA F Fde) A FHe Wi A
7t A gl ot ol 5 hormoned] BFFEE A4 W
g wBEE Re] FAas= g3 (Smith, et al, 1976;
Rakha & Igboel, 1971; Rosemberg, 1974).

YA A%, 49 AFAAEE FAASH 6
#e 2nfAAE QT A4y FAAZTAAN 2@
2A &AL A4S 2375 A2 Az, 3

oAk kgt AA e F4ol sl EF testost-
eroneX] = A AFol wl#l ¥ Folrk gl FSH, LH
A oA AAFH HELo g B fructoses)
stE 3y AlEd @Az AT AFael e
ol r}(Raikha & Igboel, 1971; Nun, et al., 1972; Gre-
gorire & Moran, 1973).

s A FAAF W
2 Ao fructose] :

Nelson(1950), Howard(1950) %& A4z FA%
A £%9 gonadotropinel Z715HE A& AU
wg ARG A%t 2359 A de del
A% 839 gonadotropin® Z7tetut, 2A71% AA 7
9% fE A4S wAHAG. ol e Hshe A
AM 2 715 k3tslml FAel inhibin 4 4te] EA
Hol o elfa Aol Hg dA Lol 437 AL
o)k, W44 FRAE A FAA LY FA ] gl
2§ &7k 8=l (Nelson, 1950) A A A 2343 = 22
Alxe =48 9eovr 252 17-ketosteroids} B4
o¢ A e gleb(Heller, 1973). €714 °]
AA Lo ZAe AA E2AsE el ohis, A A
H}Zi o] Zrage watd A oz FAM LA gol B

= QA vy W ezt de 2ark dEt
ﬁ.l‘ﬂi ARYREAZN A AAN LY F4 o] FEF
2 Az% 3% ¢ v (Phadke, 1972). & FAAAE
£25) 17-ketosteroids} = #t4A A F e LHel A7 A
24 % 4 ge Aoz stAx, = androgend 3k

&4 testosterone, FSH, LH

AANE2A A9 fructosed &AL L &, FAYA
EAZA AN fructosert A E FrHE A2E 2
of ZAA T FAL AA A& Aoz Y. =
g 43 447T AdFd B deA a9 17-
ketosteroid® 2 &A% ZA =2 androgen A o] A9
@AY FAa=e. = 8%9 gonadotroping 3 4o}
Ay ga Erhsge] Q& A4 B AEAEZE A
Aol A} vhA & 718kek (Lipsett, 19755 Schirren, 1972).
HAZel AT 2475 FA =2 24759 A%
b 947 13l Ax FAA 2 FA 0] el HU
dE g o] 59 HA testosterone®= HAFo v
8t 2 xolst glgles] ¥ FSHY LHE A AFe o
# S7ts QA €9k o8t o] 2759 It
9l 2ol & FSH7} Z7halA] %22 A 54 Z{Sertoli celly
oA Ly sl inhibine]l #AF FEA g 3 A
A Hulo & 4% oAA g Aoz AR
giep. = A fructosex = FTA 7 FATe H]sﬂ
o4 wWola Yoyt FAFH ez {AF AT
3=
Coppage(1965) 8} Lipsett(1965) %2 Klinefelter's
syndromee] 4 9% 17-ketosteroidi= & 42l AL o
o daE e A7 dud, o FArsd o)
Alo] ¢l o X testosteroned] v} Ashd o sldE
dx ggd. B SFTAAE testosterone® ¥ =
AR RTE wov ngAEE HE AFEAE ¥
o, ol A A Zof o Ae] AA(Sick Leydig cell)
A4" o= LHo) uh-gahx Eeed =z i
o}, o]g} o] B ZEFoAE ZIAZS 2 HAHS
sAsg w3 ez §= AdolmZ human chorionic
gonadotropin(HCG) & Fe1 8ol = = # hormone?] £y}
of dgE #x g, dAFe] AT Klinefelter's
Syndromec'ﬂ*i =g FeA 2 FHl HAT
250 Az = o] @Y 2AAANNA = AT A
*ﬂ %o 2ARE e 150 deoemy A FMEE(Sertoli
cell only)ql 472 2glch ol wial LAAZY F
Ae fA8Ag. o5 @ F testosteroned A XL
of W3yl gldl Fol Hl& ®AI Fasides, FF
FSH, LHE #A3 F7t8) slgleh. ol o AW
HASEA o] gL =L testosterone?] Zrde] w2 LH
o Zs7 9 7HHAZY F4E £ F deh G 1A
A L7 Z7pgel £ B8 3 testosteroneo] FrHEA X
o AR 5T uy it A Z(Sick Leydig
cel) MixlE RAMES AFr T Sl sl
2 4 9o, FSHY F71¢ 4% A(HNE F3d 4
% inhibin AJ 48] Aztes FA=EE= RAeleh e
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F3HF & 23 30 & A 27 L7584 s,

Al fructose®} & % testosterone:

TAE FFAA ARG, AA4 FAAZE, v
AN FAJZZE Aolel AN fructosed] HEtel &
7 testosteroned] W3ty WA SHA @t = ol
glo] 4 A fructosesl 3 A testosterone A}olo]x -
A AAAA 7 edgieh. ohet # 4 testosteroneo] Y
AeA el g+ Klinefelter's syndromeei 4] &
A fructose™ A A Zraso] QL& Aojgts o 4L
& e, AT A7 5EA] ¢l I} testosteroned
Eodg g AY fructoseX] & A #Waa =k, o=
4229 androgene] 2} = Aol Al 8] fructose A Ao &=
T A=E = F AL S dol@=. weh4 fructose
test(ZFz A S A & de g A F oo
g A Jlee e ez oo PAR i
(130mg/dln] 2k} 7} 9l o testosterone®] A= @A
A Fora o Ho| A2 testosterone FolE ¥ a9
t}. Dondero(1972) ¥ %= testosterone® A Y fructose
o2 fivigle AgHA} iz dd

Androgend] ZAAE Wx A AS5AAERE
A fructose AAMERE ofvlel Aol HulsE
citric acid(<3 4), alkaline phosphatase, acid phos-
phatase(QlAl 28] 4) ¢ A4z Afgdy 7% &
G g dm, Hndeds HuFHE glycerophosphoryl—
choline (zeElde2 zaxalze)es EHuzs »

& %4 A7, A4 BulEE fructesed) M-i

E43d dTfdde dAEQFdd 4 FSH,
LH 9 testosterone®] 2} A9 fructose®] & 13 A=l &
Ads] ZA vz BT A4 gA4FHe] 9
© AFE dR 200, AA4 FAHAEFE 104, b

FRAFT 2085 AAgdA 1 EE FA &
2ol 4T 2 v gleh & A 1ES 2082 AAS
7P 40> 10%/ml o] 4.9 :ﬁ/’z}-r—ﬁz o]z, A 2FL 108

2 R A, 334AE o g A44 5

BA5Eezd 2RzIRAAA B4 wE 444
Walst gl go] Fatgl Fola, 1311__"% 1338 24 &
A4 Halo] glE FAAZFLZA 259 A =
€ AAEHe Qe Folxm, A4TE 7 A A
Aol g FAAFFoRA AF AR A5 BA =
AAstde] A} AN LY AF} A FA Lok Ao
el (Sertoli cell only) & Fepdl F 5oz =Hr},

j_i%rroa
o

N

e,

o] 5 4FoA A fructose, ¥ testosterone, FSH,
LHE &3 E£A48td &34 22 A48 Az

A4, B4 2081499 F4  fructosed] JTFH &
301. 5mg/d1{131~485mg/dl), T 7 testosterone] =
630, 4ng/d1(320~1, 060ng/dl), FSHA &= 12. 1mIU/ml
(6.5~20.0mlU/ml), LHA = 9.2mlU/ml(5.3~15.9m
1U/ml) e} & .

Ex, A2 TdA9 A fructose, 3 7 testosterone,
FSH, LHX & A4 4« o=t 2AA =29 F
4ellel A 19l =t

A&, A 3Tl x A fructose, B & testosterone,
FSH, LHA 7} 34 ¢lol gglen 2z $4&
719 g4

WA, A 4Tl 4 Y3 testosteronee] WA Fhi
Heof slem, FSH, LH= 44 F7t5e) 9. Ay
Aol A pAxAe FA o] ek

XA, BH fructoser 7 testosterone?] A&
Fark e & A4 WUl ded, o FrbA Abe]
of 4%#A= Ao =aAd A fructosed A
testosterone®] Z+A A A EZ 2 2EdE 2AFo] oo

ot e v AA fructosed] AAF Fav ole &

Y A testosteroned] Zhaw QE Ae2 Hof oli A
ol S F-e ¢ testosterone F-ed = Wagloswig £

R

AMA, AE fructoser A Aol = 47 FSH,
LH 5o 2 9&2 %A o=
S FAl, BAA L Z4o] QLo r BFEn W
testosteroneo] Zh4 sk Ao 2 Hol 74| Er LHel
Sahe e St Ade Qede FAG

—ABSTRACT—

Clinical Investigations on Hormone and

Fructose Levels in Male Infertility

Hee Yong Lee, Kyu Hong Park,
Bum Suk Tchai

Departments of Urology and Biochemistry, College of

Medicine, Seoul National University,

In order to ascertain possible correlationship be-
tween levels of plasma FSH, LH, testosterone and
seminal fructose and male infertility, the following
clinical studies were carried out on 50 subjects. These
were divided into the following 4 groups: Group 1

(control group), 20 cases of normospermia; Group 2,
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" 10 ceses of obstructive rost-testicular

]
* drome. Parameters investigated were semen analyses,

- are summarized as follows:

" or spermatogenic arrest at various levels; and groug

630, 4ng/d]l; and seminal fructose, 301.:mg/dl. Group}
-2, FSH, 3.2mlU/ml; LH, 4.2mIU/ml; testosterone,

—% 5 : BERHEN A S

azoospermias$
Group 3, 13 cases of non-obstructive testicular azoof]

spermias; and Group 4, 7 cases of Klinefelter's syni}
measurements of seminal fructose, plasma FSH, LH,
and testosterone by radioimmunoassays, and testicular

biopsy besides the routine laboratory works. Results

1. Testis biopsy: Group 2, normal spermatogenesi

!

4, severe seminiferous tubular atrophy and/or hyalinj

with obstructive pattern; group 3, hypospermatogenesid

ization.
2. Spermiogramme: Group 1, liquefaction time, 27
minutes; pH, 7.5; volume, 2.8ml; count, 110 million/
ml; motility, 65%; and normal morphology, 95%.
3. Levels of hormone and fructose: Group 1, plasma

FSH, 12.1mIU/mi; LH, 9. 2mIU/ml; testosterone,j

540. Ong/dl; and seminal fructose, 315.2mg/dl, Group
-3, FSH, 6.6mIU/ml; LH,
‘518. 8ng/dl; and seminal fructose, 257.2mg/dl. Group!
-4, FSH, 29.9 mIU/mi; LH, 12. 1m[U/ml; testosterone:i
-422. Ong/dl.

4. Values of high plasma FSH (p<{0.05) and LH
{p>0.1), but low testosterone (p<C0.01) are consis-

7.3mlU/ml; testosterone,§

tent in group 4, even though severe Leydig cell
hyperplasia exists in all the cases,
5. No siatistical correlations are found betweenl

‘plasma testosterone levels in the ranges of 292~
1,060ng/d] and seminal fructese levels in the ranges
«of 120~485mg/dl. (r=0.190, p>0.1)

6. The seminal fructose levels in the normal ranges
{120~485mg/dl} are not
tration of plasma FSH (1.0~20.0mlU/ml) and LH
(0. 5~15.9mIU/ml). '

7. Low plasma testosterone levels in spite of severe

influenced by the concen-!

Leydig cell hyperplasia in group 4 suggests perplexity

.of Leydig cell responsiveness to the LH.
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