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Sixty-five cases of male infertility were treated by administration of ATP, citrulline, and
aspartic acid, either alone or in combination.

1) Out of 22 cases to which 500 mg of citrulline was administered per day, 11 showed
remarkable increase of sperm count and 5 showed improvement of sperm motility. Five
couples succeeded in pregnancy in this group.

2) Continuous administration of aspartic acid, 450 mg daily, resulted in decrease of both
sperm count and motility.

3) Administration of ATP, 120mg daily, produced remarkable increase of sperm count
in 9 of 17, and improvement of sperm motility in 4 of 17. One succeeded in pregnancy.

4) To seven cases in which ATP alone gave unsatisfactory result, both aspartic acid
(450 mg per day) and ATP (120mg per day) were administered.

Obvious increase of sperm count was observed in 4 of 7.

5) To the group in which ATP or citrulline were not effective, both of them were
administered in combination ; and sperm count increased in 4 of 7.

From above results, it was speculated that some of the compounds related to the ornithine

cycle were of significance in spermatogenesis.
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Bac, arginine X Z ABERTZEH 0BT
BETL Wk EHELTnD, chicXL,
Williams®® %1, %% % arginine RZ R &
EXARLTHELBE, MBAOHCIRERY
BObN oo kd KL TWwb, FHED —
ABHK I, ABEP @ free-arginine B3 L X
bound-arginine (BB MK @ arginine) B4 ]
FEL, HEFH 2 bound-arginine &, FHEjEK 2
free-arginine & & oHicix A0 HEOMHEIR
#» bh, arginine REBETHRE X EEIREC
BIEL T2 b0 2 HERLIEL L, ELCE
IS ER TR > B cEREEL
Ao BYENEBE I, arginine IEFAE % 1
H 500mg & OHEHRE LR, LA e
BB TH: b O EBRBoBEER D . K
T arginine KLt amino FEd BT A
LU 0EBIFIC BET 50 Bk wE T
% Hfy<, lysine ¥ X tryptophan % 1 H
500mg % HERR S U R, BRENBROBT

Kb O BRI FREOB AR LR,

Table 1 Influence of Citrulline Administration on Sperm Count & Motility.

amino o T3, arginine pETHEEER
LU HEEIECBIL, McARNEREE TS
DOTREPH D EHERT 2 1CES 2. R
BRI hiz arginine @ —# ik ornithine cycle
wRdhsZ L, arginine OfEfIC X D JRE
AT 5 2 & bic ornithine ©BFTL, i
—¥Brx transamidinase ofEfic L v creatine
OHRCEST 5 c RO T L TH S,

O HEEND, 4 B REREZE L XN LT
ornithine cycle kB 5 L T\w 3B W E D+
ATP, citrulline, aspartic acid 25 L, H
DERT B IO THRET S,

HERFLOVICHE

TIEREFE LT, FEEMRERIR L EE
o, SR X EZIEBBREETHY, BDOI
BB OB E L B I dr o T BB TE65 IR L
¢ ATP 1 H 120mg, citrulline 1 B 500mg, aspartic
acid 1 H 450mg #EOMCEiRs L, 4 Aok
BaR- o, Bl 2 B L BFERIC X b R
L, BTHAELOCrOESROTELEE Lo,

Before After
Case No. Total Dose Reference
Count Motility Count Motility
1 6 % 108/ml 70% 14, 000mg 38 X 108/ml] 70%
2 80 X108 1 14,000 95 X108 0
3 18 X108 90 7,000 77 X108 40
4 36 X108 70 7,000 47 X108 70 Preg.
5 32 X108 70 7,000 71 X108 80
6 0.25% 108 100 14,000 59 X108 40
7 12 X108 60 14,000 61 X108 80
8 6  X10° 70 21,000 52 X108 40 Preg.
9 19 X108 40 14,000 68 X108 80 Preg.
10 11 X108 60 7,000 32 X108 50 Preg.
11 4 %108 0 7,000 X108 0
12 6 X108 90 14,000 X108 80
13 38 X108 60 14,000 45 X108 80
14 5 X108 80 14,000 17 X108 90
15 0.6 X108 50 7,000 1,2 X108 0
16 2 X108 30 7,000 3.5 X108 40
17 0. 15X 108 0 7,000 0.15x 108 0
18 12 X108 0 7,000 3.5 X108 20
19 12 X108 50 14,000 6 X108 90
20 12 X108 50 28,000 7 X108 90
21 18 X108 90 7,000 98 X108 80
22 9 X108 80 14,000 63 X108 60 Preg.
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i) Citrulline 358

arginine 3Py sy ~C ornithine % f&E 1T
citrulline &84T L, =@ citrulline [3EMC BT
EEARCIZEE LR,
B HEEARITEESAONR TS,
CIRTHRE AR L OBRY X bIERTDE
B CEMRERERZW citrulline 2BEEeac LC1H
500mg O EEHG L, REHROETER, HH

ornithine cycle TIIE

ornithine cycle
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KB I OBEEREr Table l T 2ELTHY,
22BN BIRE TR O FE /N, 5 Pl ES=E o
&, 5 TORIERT T L.

ii) Aspartic acid %58

ornithine cycle &3\ T, aspartic acid (% ar—
ginosuccinic acld OWMEZES T2 LD TH B H,
aspartic acid % 1 H 450mg #¥EOEGER 5% T/a- o
fEHL, Table 2 1R/ 28K T, REBLACHET
BRoOBA I b O EFROET 2 E/2 LT3,

Table 2 Influence of Aspartic Acid Administration on Sperm Count & Motility.

Before After
Case No. ’ Total Dose
Count Motility Count Motility
1 5 x10%/ml 20% 6, 300mg 0.5 108/m! 0%
2 58 X108 30 6, 300 42 108 10
3 5 %108 20 12, 600 0.5 108 0
4 25 X108 90 18, 600 10 X108 20
5 7.5% 108 90 6, 300 5,2 108 70

iii) ATP 58

ATP oA~ B 553, ornithine cycle i@
Bk citrulline 3 X oF aspartic acid 28 argino—
succinic acid #4735 ATP 20ELL, &
E&: ornithine 2n5 citrulline ©4EFRIGICHE
carbamyl phosphate o & ATP BB ETH S

ZEPHBRTCWS, F L CHRETMEERECKL,

ATP % 1 H 120mg H#HEEOHELESHBOBT
¥, EEELREE L OBIGRE B LR Table
SR LAZELTHD. Ticbb, 1764 9 fIiTiE
TEo®m, AW ERROHFLRD, 14k
TIPS LT 5.
iv) Aspartic acid & ATP #tRAFREH
BHERIEEFETS L, aspartic acid 1 H 450mg #£&

Table 3 Influence of ATP Administration on Sperm Count & Motility.

Before After
Case No. Total Dose - —| Reference
Count Motility Count } Motility

1 135 108/ml 0% 1, 680mg 55 x108/ml | 10%

2 58 108 30 1,680 92 X108 40

3 43108 10 3, 360 85 X108 10

4 49 108 50 1,680 77 X108 50

5 15 108 50 3, 360 32 X108 70

6 15108 50 1,680 41 X108 80

7 49> 108 40 i 1,680 3 »10s 90

8 623108 50 ‘ 5,040 33 X108 50

9 0 0 3,360 1 X108 60

10 1108 50 1,680 0 0

11 2108 0 3,360 2 X108

12 30 % 108 O 1,680 30 X108

13 81108 10 1,680 83 X108 20

14 2% 108 33 1, 680 21 X108 40 Preg.
15 ‘ 13108 €0 . 5,040 0,23 108 0

16 | 95108 10 1, 680 6 X108 40

17 f 53¢ 108 60 1,680 10 X108 70
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Table 4 Influence of Aspartic acid & ATP Administration on Sperm Count & Motility.

Before After
Case No. Total Dose
Count Motility Count Motility
1 20 % 108/ml 5% ﬁglf éi gggmg 54 %108/ml 10%
2 27 X108 70 121 e 59 X108 80
3 4 X108 30 12: 288 13 %108 40
4 0 0 12,’ o0 5 X108 0
5 34 X108 90 121 250 95 X108 90
6 2.5% 108 25 éiggg 0.5% 108 50
7 6 X108 50 éj o5 6 X108 10

AEGES LR, REBSACETROBL D
ONCEBIRDE F & &7 Le. —7J7, aspartic acid 7»
5 arginosuccinic acid B{T3T A REBLTIE, &
O ATP %8 LT%, Lich» T, asparticacid &
ATP 2Ot T, ATP BHMEBEDBEID %
Vo SRR BHD TS I EELBRID
T, & L TATP B EcRGHELE bz
Py P2 EEFRCR LT, aspartic acid 1 H 450mg ~
ATP 1 H 120mg 2HfAHE Uiz, CoiER, &5
BoORE T, EER, H5Er Table 4 WRT &
<, THHRABICKE TR OB E Rk,

v) ATP & Citrulline §fF#5%

ATP % L o¢ citrulline 1%, FhEhBTFHRCR
LARCIERT % Z LT aiciliie s, shbhaff
AERETIUE, BORORBMcRELLESID D
LA THD L ELDbAS, FZTFEELT
ATP High, 38X citrulline BHBEE X - THE
TRIRNE b I L, ATP 18 120
mg & citrulline 1 H 500mg %0t BEGREIERE L
THhiz, FORERET Table 5 WRT &L, 46k
3P THOHEMN R, TOF0 1R\ NT
TR LTS,

Table 5 Influence of Citrulline & ATP Administration on Sperm Count & Motility.

Before After
Case No. Total Dose Reference
Count \ Motility Count Motility
' ATP 1,680
6 % L ’

1 63 108/ml \ 90% Cit.  7.000™8 503 108/ml 70% Preg
> e 6 , 5) 040 [V 6
2 10X 10 ‘ 70 21000 45X 10 80

2108 [ 1,680 s 16
3 7% 10 i 90 7000 5310 &0

i , 1 3,360 v

N 6 }) 3
4 5 1010 [ 80 14,000 59 % 106 1 90

% i

BT EOERE oW, fEExe LT

NOWOTHEC LB AR TE . Lisl,
SHEEAE BT O M P A b e R hormone
HEAE T b T B WE B TR, B
DRI NBErE L, SR X DA

LRMEREDRVBERD R v, o THE
E Dk, BETNEEE RBACFEN R bk

L XS E#E %, BRSO amino acid e
arginine wHEH L7z, BE BRI &<,

arginine IFETFILAKER 7x b O ic EERRICY L
A ENERY BT 50 Tl d D b
Wan s, arginine DENICHE S REIE,

Fig. 1 R+ oLl,
acid 25 ATP 2 {EF LT arginosuccinic
acid &7 b,

citrulline & aspartic

B arginosuccinase i X H
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Arginine Metabolism
HPO, / Carbamyl-aspartic acid
C‘”b‘]my[J Citrulline A

phosphate o
%rnxfhlne AT>§/

Transcarbamylase
Argino succinic acid

spartic acid

Ornithine
Urea Arginase Argino succinase
Arginine® * Fumaric acid
Glycine Transamidinase

Glycocyamine

S-Adenosyl —>
methionine

Transmethylase

Creatine

N HO
Crea ’inine
Fig. 1

arginine @ fumaric acid t#3%. —7 ar-
ginine I, transamidinase fEfIc & » T glyco-
cyamine &7z 0, %7z arginase DO{ER T or-
nithine » urea :7 %, bivbhik, ZOf{
HHERCEI R T 5 WA & BT B RS
L, arginine o EFEEER: b O E T RRIC I &
EEHEBREI L CA e, TTerEE LD
<" ornithine 1 B 500mg & OEHGREEIC
BT, PEEITRE D REENITERE T
FES BB TROBD ik b EBIR O
ETxHD, Bz CsRERS R
o o, TR L, BEEEELONE
g, &5% 2BRMTBTRORD BT
EEHROE T &Lk, BeEirids
L ABBRE BEIRENAR bR, coc
nh, BEEEISETNIERE TR, BT

BEEORBE Bt bFE 2 bR, ¥,
%%51‘:3‘?/,@& 7 b i EEj#EICBI L T, ornithine
vk arginine (E—fEHEZRFLAVLEBEZD
na. —7J citrulline REHSRCIEE L
V23, ornithine cycle Oz EE 2 5%
HERT o engbhTns, 2T,
line 1H 500mg %EHESEC L CEELLE
B, WEH B TRomnr R, BEED
WEINZEERS AR, TLT, 0224

citrul-

HR 5 Flic s TTIRIC T L e, ATP 5.8
RN TIE, 1764 9 GlicE TR o%m, 44
CEBROHKENR LN, oho 1 FHcksn
TIFPRIC RS L 7=, aspartic acid 1 @ 450mg
BEFIC v CRBES B EFICETROR D 72
BbUCHEBRDE T ERD e, EL L TATP
&L cli R iR B bk s KEAC
ATP & aspartic acid #BtH#&EE3 5L, B
FHE oMM B S, aspartic acid ik ATP
LRI X 0 BB EOBE L X OEFR
FrRicsrbELbRS, ¥ ATP & ci-
trulline # o OBMBEELE U CE T &%)
BB bR REFMCHL, ﬁ%%%ﬁ&
545, 46483 FCRETHOBEMATD
m,c@¢®1%m%m<m&ﬁmﬁwbt.
MEOEHAREBREZY L VEDZ DO EE 2
Lo,

L R EMTRE B8, ornithine cycle i B8
ST 2PHOEREFREL T, EEERELRE
L 755, arginine, citrulline, ATP 125 E#E
te%-E o, aspartic acid RHKET ¥ 5
L wEaste. %7z, ornithine I iIEHSEEZ W
B2 HBAHSH. O E Sk, ornithine
cycle Wi+ 2 E AL HET LoD, B

TEE b X OEERAELT 5EHEND,
ornithine cycle k5 4+ 2 W EOHBEO b DIz
FETRKEE L OMIC R ER R 2R 520D
LRI S oz,

& B

GEbhbiid, BYENTEBELE65HF I
%L ATP, citrulline, aspartic acid #» %
B E 2R FERARE L, RoER2E R,

1. citrulline By 5 5

citrulline 1 H 500mg #20EFERE L €22
BRI TR OF R m, 5 FHcEgR
OEFEE S, T OF 5 FIC I W TRIERIC KDY
L.

2. aspartic acid Bijh#r 5%

aspartic acid 1 A 450 mg &M EwmELEL
T, BEBEBACETREORY, EEEOMET
TELD Iz,

3. ATP BMHIFEER
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ATP 1H 120mg #51L-C, 17 #i¢ 9 e
BT ROZFWL #m, 468k EBXo $EE
R, cod1flcsn CRERICKRIIL 2.

4, aspartic acid & ATP ffHE LGB

e LT ATP B cli @ TR &R B
Nl EEMIc, aspartic acid 1 H 450mg
& ATP 1A 120mg BEHBS LT 7@ 4 4
CRETFHOE L E D k.

5. ATP & citrulline 4 H# 58

ATP 3 X o¢ citrulline % 3 0% 0B 5
L TR RSB NI b LESCHL,
ATP 1 H 120mg Xcitrulline 1 B 500mg %
BERL, BOERBEEL &R, 76D 446l
BFRoENERD .

6. ornithine cycle Bi53 3 HE o+ oD
BEDOHO2HEL LT, BEBBETH RO
EBRIE N LT 2HEE S ornithine cycle ©
FOBEOYHE & EEBIEOMIC I EK s 5B
FBrdbs0 L HENI NI,

A OEFL19674E10 A25 B 5 11E B R IEF%

BB NTRE L.
B #RIAATIRIC B DR o, Hilg (B
FFRRA ) CRERDHBERLET.
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