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Abstract

There are different etiologies of male infertility. The major
parameters of subfertility is (1) decrease of sperm count (
oligozoospermia ) (2) decrease of sperm motility ( asthenozoospermia ).
If some medication could improve the above pathology in semen
parameter, it might become one of the treatment modalities for the male
infertility.

The evaluative method of sperm motility most used microscopic
motility index analysis in recent clinic study. The 'method often limited to
subject judgement of technician, CASA ( Computer-aided semen analyzer
) was used in our study which was a kind of object, simple, and can detail
analysis of sperm motility.

This study is going to use two kinds of medicine, Pentoxifylline and
Bu-Zhong-Yi-Qi-Tang, which had been screened out of in vitro test and
proved to be the medication of sperm motility promotor. We collected 10
patients with sperm counts > 20 X 109/ ml, sperm motility 20 ~ 40 % as
"abnormal group", the mean sperm motility is 29.6+ 4.5%. Randomized
chose 10 normal patients as "normal group", the mean sperm motility is
62.1+ 11.2%. To do our study , we divided each patient's sperm equally
into seven tubes, then added equal volumes of Pentoxifylline 0.5, 1.0, 2.0
mg/ml and Bu-Zhong-Yi1-Qi-Tang 0.1, 0.01, 0.001 mg/ml and HTF
medium as control group to each tube, Finally we used CASA to evaluate

these medical influence of sperm motility in vitro.
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Our data showed : For the normal group, these were no significant
difference among the different concentraction of Peﬁtoxifylline and Bu-
Zhong-Yi-Qi-Tang . But for the abnormal group, Bu-Zhong-Yi-Qi-Tang
high concentraction ( 0.1 mg/ml ) had the remarkable influence on
increasing sperm motility from 32.0 + 6.9% to 55.0 + 11.3% in 120
minutes. The maximun effect of Pentoxifylline was 30 minutes.( normal
group increased 14%, abnormal group increased about 17% ), but it
decreased as time went by Bu-Zhong-Yi-Qi-Tang can last longer to 120
min, and both groups were increasing 17%.

Pentoxifylline and Bu-Zhong-Yi-Qi-Tang had significant difference
in increment of the sperm motility in 60 min, and 120 min for both
normal and abnormal group. But there were no significant difference in
the degree of increment of sperm motility between the normal and
abnormal group.

We concluded that the stimulation effects of Bu-Zhong-Yi1-Qi-Tang
was better than Pentoxifyllin in terms of increasing sperm motility on
both normal and abnormal group. We will make our effects on Bu-
Zhong-Yi-Qi-Tang for higher concentration and longer periods of

observation in the future.
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Pentoxifylline §T"§'¥§§;E§ B —Z,’VF A 7«%% y s il
#P | ’ﬂ; A o %’L?ﬁ:—%éﬁ Methylxanthine ( R caffeine )ﬁ?)’{% N
KM ( hydrosolubility ) (58) © ¥ IR EF EA THER
%‘ (59) ? %%%ﬁpentoxifﬂline &E/ﬁ/&"%@ig‘%‘%@
WA TH HEMEA IR ERREw (60) ©
B4 pentoxifylline ) E‘{éﬁﬁ? J =T VA ﬁé{]ﬁ\?%ﬁ%ﬁzig% JE JA A
TN > MEEBANTEN S (61)°
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WY ER G EEE R

AT REF KRBT 1200 F 0 FRBFFEHN >
FERAEFZZ "RMEBERSE ) AT (@) LA
EAMEMZAR > AR THMF AR > BREM
TSR HAAE ABREER FXE
g REEHE (63)0°

BMNEETEE - AS-FEZ al-~gH B
B~ FERRESRE o wEHMIE > AR > AT R M
Bk »BZFAMIT G HEZTH o HAASL» £ HE
HEB > AR B REZRAT - RER - HIES
BEMAAR S FHBAMARA  BEHRAREARG
NAERE > ZE8Fahdn » IRZAR > WAEAF B ~ £ >
FBEG 0 B REE S EIEZAFEE (64) ©

FE S ALBROET O REMEIEER > —ELHA

RRIREHAT AL FHERE wWREE -BTHF—4%
ﬂ%ﬁr,émﬁ%ﬂ&;%%ﬁﬁéﬁ;&&%%
R TR > RIABRBWE o EF LR 0 HERWMGE R
N TEKETE  TEBFIBE

AT s RE AL GRS TRHA o RE
BTRAVERG BB ERA T > BB E
71 Jﬁﬁﬁikﬁl/ﬁ G a&agXi o VX&?‘}‘r‘JJﬁL/&? 4r Ao
KRR B bt ZFER, AFRRERARESY
R > EBREN > BIE BB R > BTHRIATHEA
Frofn b BT A o FE S AL BT TR » T8
kAFAGTEHRRE > TRETFTE BRI EEH
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A, A2FHTFTRIPFBORAZELEEER - &
W E PR c B ATRAEASTITEGRE K
ABHETERE B TEABMESE 2 I RRGR
Ho XAFZTHEETBRRZH > BIAF;K~ RHZ
PEAAERAM (65)°
AFERERNGER > L RAARE TR
BB E REIBRZIERTER FHE LT FHK
BE s TRAAFEZ otk HE&HE > BALRRK
A Bdnsm > BERFR  LAERBREAES
FTRAFGEZ o AN EHE "AEER, M1F
Moo BRI E
AP BRGER S ey EEAER 2R ATGER
HATMBEANYBHE o Lt B ER > T AN FT H
R (66) ©
I ~HERMEREEIDE
HERER XTI R XEG T BRI EE 5890
briBik o AT BRGRE M > BLFERMFT R A
A AEREZETHRERILOES - X E
hydrocortison AR ﬁi%%ﬁ']‘i%}f&*ﬁﬁ ? ?Jlﬂaqjjéﬁ/%
e AT @mBaed RNA 22 L9 Fm R4 E T
M BB T B AE A A E X AR & F IR o
BRAX a9 o BE o
I1 ~ %% EAHE
AP B RGIRBEYESEER > ERERENE S a
L AHREBESER NN b P BFRAARSHEBRERA
RAGERNER c AABERL » BRASTH ik

_ 14 -



FAY e PR T AR o B4 0 R REMBEMREIRE
BRI R A A AR I B VE R o
I ~ ez 1 A
AAERMBRER —SAHAMARIESFEY NG RE
BEAREK PEERBTTHEAEIGRYATHE
Mlo B3z R AL BmiE » AR » BN
FWHEAER ©
IV ~ du 5t 42 38 15 89 16 A
BEMRA AT EREF > R R X RB TS R
5l RcF o ﬁ&%é%% AT HARE
B fn BB fr N AR MR AR G AR T o
V HHESNBE
BREW > A PRAGREEF A ESGR N R

§5é@4’ﬁ)¥] » T—ERRTAFTHESFTHANTAENE
O Re R BB RR o
VI~ E A4tk F
REBFR MY afsHEETerlinagsE
FEEMEBER > SRETRFTEEBANEG#
Mo XRFHOINAEEER » IS NG B8EEA
T EHBGENES A ESHAGNER o

RE AR TBFEGAR > TAMRER
BhoBRBE —HARZ AR BNLRIK E
Em%%%ﬁ%ﬁ%»mﬁﬁéﬁ > BB > B

BUR AgIEAK o LRSS LR %ﬂﬁ%%’hﬁm
é@%’é%“ Lo AT RABBEAEIREFEZZRFHETR
BZEMRE . "HREZNANAES, - "AAERF X




ALt o FEFTAFH B ZHF YLK AL o LB AR & 0
AR R BMBRILEEL A FAEFTER J &
TRLAR TREARTE ) (o7 )WEE > BAAA
G R o AR ERNAE T REAGRETR ©
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E~HREKEE Y

BoAEANEES AR EL2FHRENE LS
£ BE 13 AL > AR B AT AR A BRE &ENE
AR Z BB (68) 0 TBERLA R EHRIE
AR EHARER AR RGN ETERZFE
ay o |

ARG RELRTHADZRAER T SH &
EE N F RS EAD > BEKY T AT
BAH P’ ghshE—f8 “HET RF
S oM FR BANLHEHRARTEHARK ST
NBENBEIERA R T (v) BRER s P E
BAEE T PR 3 ERBETREREENTES N A 3
HHRMEWHE LES N > ik o BB £ RE S
Ee AR TAFTEE FTHXRNAEYE RE
Bl o 1980 FRMELZEF T ATHELESHRERD
X "HEBAGMAEBREABEYETFTERETEA
BT 28, (70)° &ERAXFE 4690 © BN EEY
BEEEFEH IR L 0 G B Caffeine * Kallekrein
HHY o R ARETHESORARERLTE N
éiﬁi?iﬁ Fi o ﬁﬁﬁ '%-i%‘%‘l A Pentoxifylline j‘\f’] 5%\7}%i%
T O WERERBTERRESRE (11

KRS T HH LEITSE > BHEATH SR
EEBEEWTE REALABHYESREER FTEHINE
MR RE N L E RS BN ERNES T > &
HRESFE > BERMERAEBESGINEHIER o X

S 17 -



ga

RERBREBEMEMHNERBESH SN
% 4%5]#7::)?] @H"‘éﬁﬂﬁﬁ«&é} o RIRIE T BRER
B A AFREQ T AR BB M (72) ©

AHRHEATE “HYERG ( Bu-Zhong-Yi-Qi-Tang
)” &EEI% h Pentoxifylline 7 %L?%ggﬁééf]j]k Hiﬂ‘%@‘%
S 2 ARIE 1990 5F > Barlow F AR EM T L 40%
AT ALZRRNRKREGES (73) A manER
FREEN T 20 ~40% FE SR EE 1 R ETE M RA 10 P B FT
I R Pentoxifylline WA B R GHBRE EE
TEAHESET N BENEIN TR TE o AR
NI RRROSITEEEER » BiME?};T“\UB&Fé)ﬂ ’
AR EFERRREZI SR HEG @% (74)°

hroog
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A~ BRIk

— ~ BB
1. %iﬂ‘xi&
FRRBRR B AR R ERFERITDRA
ARBLZRARATHRBERER » HRKENT X
» BBHER=ZZ R o REF A FEH BT
A 3 HAE— N RERE o
{2 BB ST B 1 KA 209 1A 409 0 BB
BEEZIHREATEERSALYBELZELTEE
Hrm  AEEEERSET (Motlity=40%, Count=
20 million/ml ) B E B & #H B M o LR aMRE R
o HREMALE EE A o
ZEABEE O ( morphology )77 >FR 0 AR —
BRHERT » ARG H4HTHNE ¥
RYFFREE
2 AL F B
1. —Re 784045 ( Calcium chloride dihydrate, Merk )
2. DA G 'ﬁ(] @ 23 ( D-Glucose, Merk )
3. & ALAF ( Potassium chloride |, Sigma )
4. FEBE — 2,4 (Potassium dihydrgen phosphate, Sigma )
5. & K e FRLER 45 ( Magnesium sulfate heptahydrate, Merk )
6. #.AL4R ( Sodium chloride, Sigma )
7. B ER E 4K ( Sodium hydrogen carbonate, Merk )
8. A @%@&fﬁ‘] ( Sodium pyruvate, Merk )
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9. By&L ( Phenol red )

10. $LEE $4 ( Sodium lactate, Sigma )

11. FEE (Penicillin-G )

12. @ﬁﬁ%ﬁ%ﬁ? ( Streptomycin sulfate )

13. Hepes Z A5 IR ( Hepes buffer solution 1M, Gibco )
14. Trental /:E%j' /‘sz ( Pentoxifylline, Hoechst )

4 Ample ( 5ml ) 2" Pentoxifylline 100mg ( 20mg/ml )
15. 78 T 3 f 5 A

3.EBE M

T B & T 88 RAE ( LP420, Sartorius )

2. pH meter ( Jenco Datalogger 6091 )

3. TEBHAEH FBIE SR 024 M, 084 M (Disposable

sterile syringe filters )
4. ?’T%ﬁ/ﬁx% EATE ( Disposable sterile syringe )
5. 50 ml 3% &R (50 ml Flask, Nunc )
6. 15 ml B 3B ( 15ml Sterile test tube, Nunc )
7
8
9

s»a

Y
.

. B /%IQEZE \7][)? ’Lgi ( Automatic osmometer, Knauer )
B EHIFEF B (stir plate, Nuova-II )
é}f{iﬁb }%'#" = ( Mixer, Thermolyne )
10. EI éﬁ‘ﬁ’gl = ( Pipet-aid, Drummond )
11. Ef 'U#ﬁ] ( Centrifuger, Kubota )

12. B RS 3H BIAF B 97 1R ( CASA HTM-2030, Hamilton
Thorn Research )

~20 -



E, 1% 38 BY K IR AT 4R (cAsA)H A A

( Computer - aided Semen Analyzer )

WHNTER\\ LABELS FOCUS KNOB

/ / STAGE

[OVh IVl G g

CONTROL
KEYS

JOG IN

LOAD/ UNLOAD

B EARREE RGO A ASH A BERLF
MR FRASHERGHRET ol FE 4%
EEARS ) AR REBRNTEREMNGRE
TEG M o MERREBRIAE S FHRBRAR > TR
FhhEnERERE T FAEFFEANNTH - LX
E—EREHYERET > RANEMRSEREZERH
Rk ~ R R HeEk o

HTM-2030 = H A ERAABHL R EWHB LTS
BREITHPMY LA SN R > ARG ZEHRE
{‘E.E‘SQ ’ EP Optical system, Memory, Microprocessor, Screen VAR
Printer © fE AR OG5 E o Specimen Stage TEHTEY
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Cannula, Microscope slide, Petroef-Hauser ( ABS ) slide, Makler
chamber 2 Horwell slide 5 A~ ) Z B I Im VA ;‘5‘? » —F& 3% AP
#% B Makler chamber ° %%ﬁ%ﬁ‘%f\u&@@ﬁ%% ? "’TW\E
BZH oMW Specimen Stage T’Té‘;‘iﬁ;at‘i\% 8y e Bk 35 3K PR
FLBE L 20°C~45C —fEE 7C ETHERE
093 H] > 4E 2B Stage BREHL R BN FEHS Ty >0 VAR
P& ZALEF I A 37 ©

HTM-20301E % %% Screen * A 7 A& Printer * A& 7 )
& Specimen Stage © T MRS B A Stage _l;zf:)\ﬁflf > Rpef ¢ %
%Li%ﬁ%ﬁ«%%ﬁé’] 'T%% > Specimen Stage ¢ EFH
—BIEREE > TAEDRWERE o THA BT
AFSE) Stage BIEATHEZIAE » MAERFRT H A A E
LAt > TTAR T E MR HERMATEZ Daa ©
JE VT A Data © Printer 7Y EF B 2R o

HTM-2030 ¥24% 4569 BA ST B KA A R » 3088
BEREREF TR ENRARTEH N » uT™-
2030 B i T A SR80 IR EAE S A 4 0 BT E B A
%ﬁiﬁ’_i ( Path Velocity, Progressive Velocity ) ° é%’]“i;}% %g_,_ (
Linear Index ) 4 %ﬁ%ﬂ’% ( Lateral Head Displacement-LDH ) ? i
S F VT MK #h 5 AR FRAE (Path ) B9 AT 0 ROE SR A A
2 o o MR B IR B oY RIF ~ HABITRIBY
Koo TRBELHIPTHFES > ARAHEAS
BRAWFEAERSEE SR EKBEHERETT

g8y o
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HTM-2030 & £ — X B T BFF A 2 H R — A 4045
S RERBRNBBRAIWTHRZITEH N > dAERAE
FEAOE LRI HE > TARERBE RN AA —E
BRI AR EEEAZTESH  HENEEERE
B AHERENHEBTSHARBELERIEHY
JEAEEL > Wi s B AZ L W BP 7T K A 222 Path Velocity (
BHATIRSELRAZIKE AL BEHETER
BYFIE y o mATRIM BEE Y » F B RiE — B
& Bp 5 Progressive Velocity‘jﬁfﬁ-% Straight - line Velocity © (
o F BT )

% Stralght=line Velocity [VSL

Straighiness [STR] = VSL/VAP
Linearity [LIN] = YSL/YCL

223 -



Straightness ( Linear Index ) Al Progressive Velocity 21 Path
Velocity #9 FeAE T 1A 100% » —FZ R BL Linear Index %9 FLALAD
BEUT 100% ° Bl R TR S5 En oh AT o

% 4N HTM-2030 1A 4F — 37 89 5T AL B0 H 25 5 B9 R AR By
ST ( Track Analysis ) ? E’%&Eﬁ%’ﬁﬂﬁi‘*i’ﬁﬁ%%%ﬁ
BB EF ) LATFFENEBEERE SRR YHFE R
REom#AAEIKAETERETHER  #4HE -2
B s B oA 0 TERTHBASZ kRS
P RGBT 2RTY B S LA 5T T R AR
FaadyEH o FITE R SIFIE —AFE > BT A
= H ﬁgﬁzﬁ?@] Fﬁ«‘ré%ﬁi%@&)’ﬁﬁfiﬁi o b4 HTM-
2030 A —18 Play back 427 & I & — BRI 0 54T » VA
S ERAR TR E B A M A 0 AERERAR T &E S AR &
T B AT IR AE L 5 By FRAE ©

AERPPER LA - RBEAMGE R AERAER
BN R M EFRROFEBBRTH N o &

75}\\;5:—'1’@ &9 5h ﬁ%’%%(parameters) SRR ﬁ?fﬁ?x%ﬁ A~
# &5

_ 24 -



4. HTF & x iy

Human Tubal Fluid ( HTF ) Medium A% %% ( 75 )

Jo g/l
CaCl, - 2H,0 0.301
D-Glucose 0.5
KCl 0.35
KH,PO4 0.05
MgS0, - TH,0O 0.05
NaCl 5.931
NaHCO34 2.1
Na Pyruvate 0.036
Phenol Red 0.005
Na Lactate 60% Syrup 3.7
Penicilline-G 0.06
Streptomycin SO 4 0.05

A B Im AT R A K 0 B T B IBH
B BER— NIRRT R o

FIR B EGERSIRBTHER » FhaTm gl
¥z 35 % BB R A E 280mOsmols ©
VAR B ERATEARB EHHEBREE
024 M, 08z M)BIRBRHE *» RENERA 4LCRE
'F o)

AR BT ER 37C CO3ERA F 4 1618 DIF > 2

BRI AR 7475 £ 4 ©



5.4 F R gyt
LT RRAGZEHE
AT RERAGHT RRGIEM > BETTHEBE
LREWABR T ERAEMEE TS LB ER
oo FIINAET c BERERTZEMN T |
a. ’,%:%Astragali Radix ° T3 enit & ILE (G ﬂi%.) ©
b. /\5;Q Codonopsis Pilosulae Radix ? G R T =92 }Jirg ©
c. B3 Glycyrrhizae Radix ° TigmfE B A RE o
d. & )’ﬁ;Atractylodis Ovatae Rhizoma —rﬁi% o AE By AL B L ©
e. 'éi’v?«é% Angelicae Sinensis Radix ? T 3 on 12 By 1| ﬁ%’ ©
f. BRJZ Citri Reticulatae Pericarpium * 7 37 on 72 B FE R & —
B o
g. FFBK Cimicifugae Rhizoma ° 77 %7 ww 72 B Jb R ©
h. 22 2 Bupleuri Radix * T Y%7 oniE B ALRE o
2. By Pl g
A RITER M T R A GSEHZ b gl
A EE | AS|HFE |GNL |5 Bk | ik | &3
el 10 | 3 5 3 1 2 2 2
3./ R RAF IR
TR B R 0 KRR 200K
BF R BCTNT 0 REHRRER > L8R A
TR IR e B3R 0 AT T B RGP
BRI B 10g VA 7K B 8 R RE B b 8 B354 60°C 7Kk
AR N AR RERRRE IR A
FMFEZ B o H T EASLRIEBRT 0 A
8 h B R T B H B A 2CkAR T A BARS ©

X
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—~EBIyE

1. BE 2 R BT

7 35 F.% & Pentoxifylline ¥ VA HTF 3& & B A AL > F B
W BRIERGERGEARE > AT EAGHAR
A% 0.1,0.01,7%0.001 mg/ml =2 R L} Pentoxifylline B 37 AT
P05, 1.0, 2.0 mg/ml =3B E » VA L B> AFIHAE
B A] — NEFELE TR ©

2. VTR

2 BAFZAFRB IRty TP hailmFETD
Ta 5&3)%] AL 2 &9 //%U}?\ a4 df’ - E\Pentoxifylline
R BRI mEEZ UTF 3% R AE B e
HmBEMZ IR e (HRBa). o

b, BAF 45 B R R B AT e R T 0 B SR E
BEESN » FamLty s BBk AATS
T > A BEMZ 05~ 300~ 609" B120% 0 R B
Bl SRE B BES ) TR AR 0 R
) B2 4y 3 ) VR 2R T B ) AR R AR sb 2 P 8 £ R
ME o

MR BEGHEMER HHEBBRATHNBETHAER
BTRE > ABEBEHEFHHZBE HBRAET
BT ERBRE GRS RHEETRIABE
AHEEFSHTEE .

EEEAE SR BB
WsEE N = _ X 100%
S 8 H
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ENR R Rl

i\ﬁﬂ' % VA SPSS-PC ( Statistical Package for Social Sciences ) i
THIT oM 0 SRR e R ME > RKAE >~ T
1~ AR E o LI ANOVA 2T 0 B E R E
%51 28 %"}i ’ E“Jlii_"‘)f‘ YA Student TR E T~ ] «’/i%};‘: il
TRBHESHZ TN EZRE BRI RTE N MR
BER
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58 R

—~EEAEH (x—>=)

1. HHRE (x10®/m) (=) (B—)

EF W 60.0 E 191.1 X10%ml * F35 96.4 + 37.2 X10%m1 ©
E¥aE 407 £ 260.6 X10%m * F35 08.1 £ 72.6 X10%m1 ©

2. HaRiEE N (%) (Rkm) (B=)
EFEH 4622 538% ° FH 621 £ 112%°
RAEMEH240FE378% > FH 2064590

3%Tﬂ%'ﬁﬁﬁ%%ﬁ$%i%§%%ﬁ(%)
(ZE~ 5%

SEF A EE IS4 %Bﬂi‘:{%‘/\ A8
:-_:_\WO
ER @M ARES AFHME FRE T+ =
BB A ~Fvo

219 _



A— ERAAREARILRTH

BE— (BE= fAE=Z (EEfw (BE£E AL [BEL BEN BEL B+

- 80.0 | 79.0 1106.0 |1591.1 | 83.0 | 85.0 }120.0 | 60.0 | 74.0 | 86.0

E&A°| 55.0 | 68.4 | 46.2 | 83.8 | 56.6 | 61.2 | 70.0 | 50.0 | 70.3 | 59.3

PEEBE X10%nl 0 " EBABEE %

A= AR AFRBARARELR

BE— HBaE= |E%= |EEw [@Es @%x [EEL @A |[BEL BAF+

-4 69.8 | 46.9 | 45.0 | 78.0 | 61.0 |100.0 | 83.4 1260.6 |196.0 | 40.7

=8y h°| 28.4 | 35.6 | 37.8 | 26.9 | 26.2 | 24.0 | 32.5 | 30.4 | 28.7 | 25.6

P EBGA X10/nl D EHABEE %
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&

Jin

O REAREARAEE (x10%/n1)

1.3

A

=ME

RARE

34

JEF 4

10

60.0

191.1

96.4

37.2

EFam

10

40.7

260.6

98.1

72.6

100

Y

EFH - ]

B— AR EREAZTAE



29 HAERBRABLEETHA (%)

48 9]

A

o ME

R RAE

3414

JEF 4

10

46.2

83.8

62.1

11.2

E%m

10

24.0

37.8

29.6

4.5

Bl = ARk AE &Y

_3'2-

A2
3%

;1

171 Z 34 4E




(5 Lt uB-—BMESSEBMERBEET®NE (%)

BE— | EHE= |BEZ | A% | BEL | @R | BEL | @EN | EBEAL | BET
#HERO0 64.7 | 57.5 | 54.9 | 85.1 | 53.3 | 66.1 | 72.9 | 47.5 | 64.6 | 47.8
#8230 | 51.2 | 59.1 | 49.5 | 85.3 | 57.8 | 56.9 | 76.4 | 42.1 | 67.2 | 53.2
#8860 | 50.8 | 63.6 | 58.0 | 86.2 | 54.2 | 66.1 | 72.4 ; 50.0 | 64.0 | 57.1
#2120 66.7 | 54.2 | 59.1 | 82.8 | 45.8 | 64.3 | 69.4 | 52.6 | 60.0 | 45.5
F{K0 48.6 | 61.9 | 47.3 | 86.3 | 59.4 | 58.9 | 75.4 | 52.8 | 71.2 | 57.3
#&{&30 | 80.6 | 86.0 | 66.2 | 90.5 ; 74.5 | 83.9 | 88.6 | 65.1 | 75.0 | 68.2
#F{&60 | 72.4 | 83.3 | 63.6 | 85.6 | 74.6 | 73.6 | 77.5 | 63.6 | 62.5 | 61.2
F&120| 77.4 | 71.4 | 53.1 | 80.0 | 78.6 | 85.1 | 63.9 | 65.8 | 59.2 | 52.1
& 0 62.5 { 60.0 | 54.3 | 81.3 | 60.3 | 57.3 | 74.6 | 50.0 | 64.9 | 57.1
HP30 | 64.0 | 78.3 | 69.5 | 90.3 | 74.1 | 80.6 | 88.2 | 69.0 | 72.7 | 69.8
#HP60 | 56.3 | 76.2 | 64.0 | 81.8 | 80.3 | 87.3 | 86.4 | 76.0 | 62.9 | 67.0
#F¥i20| 50.0 | 61.3 | 41.7 | 70.2 | 79.9 | 77.5 | 67.1 | 73.2 | 56.8 | 52.9
&5 0 55.6 | 59.1 | 56.9 | 78.6 | 55.6 | 60.0 8i.8 51.2 | 60.8 | 56.6
530 | 70.4 | 78.6 | 64.2 | 82.4 | 84.6 | 78.4 | 86.7 | 73.8 | 71.6 | 66.7
%&60 | 54.2 | 64.0 | 70.4 | 75.0 | 97.5 | 70.9 | 81.5 | 68.2 | 65.6 | 63.1
#F&H120| 50.0 | 35.3 | 58.3 | 76.7 | 85.9 | 82.7 | 69.9 | 71.8 | 61.1 | 56.8
440 52.4 | 59.1 | 49.5 | 82.9 | 59.3 | 54.9 | 79.5 | 52.1 | 66.2 | 51.1
$4&30 | 66.7 | 84.0 | 69.8 | 91.9 | 73.4 | 96.8 | 79.0 | 82.6 | 77.5 | 66.7
{60 | 81.8 | 85.7 | 64.8 | 89.2 | 73.3 | 89.1 | 80.0 | 73.3 | 75.8 | 66.7
{k120( 77.3 | 80.8 | 79.8 | 93.2 | 88.6 | 87.3 | 63.4 | 85.0 | 73.7 | 60.0
P49 56.0 | 61.9 { 57.4 | 75.0 | 60.0 | 55.0 | 79.4 | 47.5 | 68.4 | 53.6
430 | 66.7 | 78.6 | 70.1 | 90.7 | 69.5 | 84.3 | 88.0 | 79.6 | 73.9 | 64.7
460 | 80.0 | 89.3 | 66.9 | 96.6 | 90.4 | 95.0 | 86.4 | 80.5 | 69.6 | 71.2
4120 80.0 | 72.7 | 72.6 | 89.6 | 88.5 | 88.9 | 71.8 | 78.3 | 73.4 | 66.7
350 53.8 | 61.5 | 52.2 | 83.3 | 61.4 | 60.0 | 78.4 | 48.8 | 62.5 | 51.2
%30 | 73.3 | 87.5 | 70.4 | 94.0 | 79.5 | 97.0 | 93.6 | 84.1 | 68.6 | 65.9
%60 | 76.0 | 82.6 | 72.7 | 90.0 | 84.7 | 88.2 | 83.3 | 85.0 | 74.4 | 74.1
¥Hi20f 81.5 | 76.2 | 75.7 | 89.8 | 85.7 | 81.8 | 65.2 | 80.2 | 68.4 | 75.4
R RS X

K~ F - FHEKEEFPEE
0~30~60-120: BEFM(nin)

= RE
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h -
%/\ .

EFHuE—RERIACENERNERETHIE (%)

BE— | ME= | MEZ | BEwW | @LL | BE~ | EBEL | BEN | BEAL | BET
0 32.4 | 38.8 | 32.7 | 27.5 | 28.0 | 26.2 | 38.2 | 33.9 | 20.4 | 20.6
#P30 | 34.7 | 28.1 | 40.4 | 29.1 | 37.9 | 24.5 | 38.9 | 33.5 | 24.6 | 27.7
#860 | 30.0 | 39.2 | 33.3 | 32.5 | 31.7 | 27.9 | 36.6 | 34.5 | 28.7 18.8
#8gi20| 27.7 | 29.4 | 38.6 | 27.9 | 38.5 | 22.9 | 38.1 | 27.0 | 27.3 | 25.3
F{&0 24.7 | 36.0 | 35.7 | 30.3 | 37.1 | 28.8 | 40.5 | 32.0 | 29.6 | 24.4
%1430 | 52.4 | 46.9 | 46.7 | 47.1 | 46.9 | 36.0 | 53.9 | 41.8 | 40.2 | 55.3
k60 | 48.4 | 48.9 | 37.5 | 45.8 | 41.7 | 27.7 | 54.8 | 49.6 | 43.1 | 40.7
Fik120| 42.1 | 40.9 | 41.7 | 41.5 | 48.2 | 25.2 | 41.0 | 39.8 | 22.1 29.6
&0 25.0 | 28.6 | 41.9 | 29.3 | 35.4 | 27.1 | 36.4 | 38.5 | 256.4 | 27.2
&30 | 50.0 | 50.0 | 55.0 | 42.3 | 42.4 | 39.1 | 57.3 | 46.9 | 48.2 | 41.7
HP60 | 39.7 | 39.4 | 39.1 | 34.6 | 35.8 | 30.4 | 51.5 | 40.2 | 30.8 | 33.8
F120| 41.0 | 31.8 | 39.1 | 40.5 | 34.3 | 24.6 | 32.4 | 43.3 | 29.4 | 25.0
&0 35.6 | 25.0 | 38.1 | 30.3 | 32.8 | 21.2 | 32.6 | 25.9 | 29.4 | 18.9
%30 | 56.5 | 52.4 | 45.8 | 44.4 | 40.6 | 36.4 | 57.0 | 50.5 | 34.5 | 47.2
%560 | 29.8 | 44.0 | 38.1 | 42.0 | 40.3 | 24.4 { 55.6 | 37.3 | 33.8 | 29.3
#5120 29.8 | 39.0 | 36.0 | 34.8 | 33.9 | 26.0 | 31.5 | 39.5 | 24.8 | 19.0
& 460 39.4 | 37.8 | 32.3 | 31.2 | 29.7 | 27.8 | 38.9 | 34.1 | 25.2 | 23.4
+&30 | 66.0 | 55.6 | 51.7 | 39.4 | 46.4 | 39.0 | 60.0 | 63.6 | 32.6 | 26.2
$4&60 | 50.0 | 57.1 | 53.3 | 46.4 | 51.5 | 42.6 | 61.3 | 54.2 | 41.2 | 40.0
¥4&120| 52.2 | 66.0 | 50.7 | 45.5 | 48.4 | 52.6 | 70.4 | 55.2 | 40.8 | 30.0
90 40.6 | 39.1 | 36.7 | 28.9 | 34.3 | 26.0 | 38.1 | 30.3 | 28.2 | 27.7
430 | 57.9 | 58.8 | 45.8 | 42.0 | 41.8 | 39.2 | 62.9 | 51.7 | 35.3 | 28.2
960 | 58.1 | 61.8 | 56.0 | 54.8 | 48.0 | 45.5 | 61.5 | 57.1 | 46.2 | 38.2
4120 59.3 | 63.0 | 50.0 | 52.2 | 46.9 | 63.2 | 66.7 | 63.9 | 35.5 | 26.8
F50 44.2 | 33.3 | 42.0 | 26.3 | 32.1 | 28.9 | 35.0 | 28.7 | 25.5 | 23.7
%30 | 60.0 | 52.5 | 51.0 | 46.8 | 39.4 | 40.0 | 56.3 | 60.2 | 31.1 | 22.2
560 | 54.1 | 62.5 | 48.3 | 46.8 | 51.7 | 44.6 | 72.1 | 61.2 | 48.5 | 34.6
+%120| 60.7 | 65.2 | 53.7 | 46.7 | 51.6 | 56.9 | 70.7 | 66.2 | 42.8 | 35.7
B HE . P

o~ ¥ F o EEE
0~30+60~120: HEBMN(nin)

CPRAE S RRAS
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4

EFOARSHTRAREATEEATRABRERMESH I RBYTHE
R 25

iy |BRERME ByRE | IME R RAA 348 BRE
T A R 47.5 85.1 61.4 11.7
&R E 47.3 86.3 61.9 12.4

RAE 50.0 81.3 62.2 9.4

BREE 51.2 81.8 61.6 10.2

=+ 448 R 42.1 85.3 59.9 13.0
RBEE 65.1 90.5 77.9 9.4

YR 64.0 90.3 75.7 8.6

LEE 64.2 86.7 75.7 7.6

T4 78 50.0 86.2 62.2 11.0
KB 61.2 85.6 71.8 8.8

vRE 56.3 87.3 73.8 10.7

HREE 53.1 97.5 70.0 13.0

—a=tas KR 45.8 82.8 60.4 10.9
1B 52.1 85.1 68.7 11.6

TR 41.7 79.9 63.1 12.6

HEE 35.3 85.9 64.9 15.6

ik S g 47.5 85.1 61.4 11.7
1B 49.5 82.9 60.7 11.9

vREE 47.5 79.4 61.4 10.0

BEE 48.8 83.3 61.3 11.4

Z+ a4 HER 42.1 85.3 59.9 13.0
- 16.7 96.8 78.8 10.2

PIREE 64.7 90.7 76.6 9.1

SRR 65.9 97.0 81.4 11.5

VSR B 50.0 86.2 62.2 11.0
1R 64.8 89.2 78.0 8.7

PR 66.9 96.6 82.6 10.7

BiRE 72.7 90.0 81.1 6.3

—aBt4a4 (HER 45.8 82.8 60.4 10.9
KIEE 60.0 93.2 78.9 10.7

RE 66.7 89.6 78.3 8.2

LiRE 65.2 . 89.8 78.0 7.5
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AN EFREBEER BB ALZEH TANOVARE

B
04~ 304~ 604~ 1204 P &
BIH®EE (61.4411.7 59.9+13.0 62.2411.0 60.44+10.9 0.970
JEEGEE 161.9+12.4 77.94+ 9.4 71.84+ 8.8 68.7+11.6 0.017
PEE 162.2+ 9.4 75.74+ 8.6 73.84+10.7 63.1+12.6 0.009*
SEE 161.6+10.2 75.74+ 7.6 70.0+13.0 64.94+15.6 0.063
P {& 0.999 0.001%* 0.113 0.544
*:P < 0.015 *F:p < 0.001
B EFETEERMEREZHNANOVAKRE
AT
04 304 604~ 1204~ P {4
BB e 61.4411.7 59.9+13.0 62.2-+11.0 60.4+10.9 0.970
KB (60.74+11.9 78.84+10.2 78.04 8.7 78.94+10.7 0.000%*
PEE 161.4410.0 76.64 9.1 82.64+10.7 78.3+ 8.2 0.000**
ik |61.3+11.4 81.4+11.5 81.1+ 6.3 78.04+ 7.5 0.000%*
P4 ]0.999 0.000** 0.000** 0.000**

*rPp < 0.01;

*ELIP < 0.001
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CERABARTREATHEATRRERMEZD I REY THE
B E BRE (= hME RRAE FH4E A E
b R 20.4 38.8 29.9 6.5

1KEE 24.4 40.5 31.9 5.4

TEE 25.0 41.9 31.5 6.0

SRE 18.9 38.1 27.9 5.8

Zt4as $E 24.5 40.4 31.9 5.9
KRE 36.0 55.3 46.7 6.1

vEE 39.1 57.3 47.3 6.0

SR 34.5 57.0 46.1 7.3

VAR 4 #R 18.8 39.2 31.3 5.6
-4 27.7 54.8 43.8 7.6

TIRE 30.4 51.5 37.5 6.1

SEE 24.4 55.6 37.5 8.9

—BH ot HE 22.9 38.6 30.7 5.6
&R 22.1 48.2 37.2 8.5

TEE 24.6 43.3 33.2 6.3

HRE 19.0 39.5 31.4 6.6

B HB 20.4 38.8 29.9 6.5
1B 23.4 39.4 32.0 5.6

R 26.0 40.6 33.0 5.4

SEE 23.7 44.2 32.0 6.9

Zt 44 R 24.5 40.4 32.0 5.9
1KEE 26.2 66.0 48.1 13.6

P RE 28.2 62.9 46.4 11.2

SREE 22.2 60.2 46.0 12.7

T a4 HE 18.8 39.2 31.3 5.6
KB L 40.0 61.3 49.8 7.1

FREE 38.2 61.8 52.7 7.8

SRE 34.6 72.1 52.4 10.6

—B+44 |HER 22.9 38.6 30.7 5.6
KB E 30.0 70.4 51.2 11.6

T RE 26.8 66.7 52.8 13.3

5EE 35.7 70.7 55.0 11.1
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FHBBEAREESITH HANOVARE

B R
0% 304~ 604 1204 P {&
A HBa [29.9% 6.5 31.94 5.9 31.3+ 5.6 |30.74 5.6 0.879
JEM&GEE 131.94 5.4 46.7+ 6.1 43.8+ 7.6 37.24 8.5 0.000**
PEE [31.54 6.0 47.34+ 6.0 37.54+ 6.1 33.24 6.3 0.000%*
BBE [27.9+ 5.8 46.1+ 7.3 37.5+ 8.9 31.4+ 6.6 0.000%*
P {& 0.673 0.000** 0.005% 0.158
*:P < 0.015 **:P <o0.001
A+ ZFaVEEARABBERAETHNANOVARE
B R
04 304~ 604" 1204 P {4
BIHBE [29.94 6.5 31.94+ 5.9 31.3+ 5.6 30.7+ 5.6 0.879
B &KEE |32.04+ 5.6 48.1+13.6 49.84+ 7.1 51.24+11.6 0.000%*
wEE |33.04 5.4 46.44+11.2 52.74 7.8 52.8413.3 0.000**
HEE 132.0+ 6.9 46.04+12.7 52.44+10.6 55.04+11.1 0.000%*
P & 0.709 0.009* 0.000%* 0.000**
*:P < 0.01; **:iP < 0.001
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CHRRET  FRREIFSEES N FHENR

EFa&xt=)
1 % EL ( Pentoxifylline ) :
) EF A SE R EEREK 0 2EERE > =R
BB EES PRI FES N AE » A il
FHER ST EZBEEEEL (p<0.001)
b) BEBRED 0 RN ZREETBENE A
& ) SARAETE S S AR LRI A e > (2 R B St
T EBEFEER B 0 BERANNESHCE TEM
2o
C) FERIKIE 120 D 4EN > —REBEEFSEIEEETY
NERBEEG A MK B AEI KT L BFE
EoRBE-NAN~A-TAKEHEFSNAEABENLERA
T 30404 RS REBRBTH o
D) EKRBEERE (Bt) » 30 240 AFH
NI ES N EBEEE (p<0.001) * ™ 60 K
120 B SBFG N RN IESH HELEE LR » ¢
AW ES N0 2N ES BRI A it
ZF (p=0.002) * 12 60 9898120 209 EE A LB & 4%
STER MIKBEEEARELRETSH L 50 0 ERS
Meo o0 HAENTRRRESGITBEFER  RIERE
BT 2] 120 742 o

() EFREERR (BN) » 30 20 EES
NI EHNREBEEER (p<0.001) * T 60 D& 120
SUEHNERENTGNREBEZEERE ) o 200

&
1.
1-

_ 4] -



30 09 EB I AR AT E R 0 12 120 5095 300K
60 NEIEE ARG EIREEZ R (p<0.01) 0 T EEAM
AR AFSNE 30 9 EF R S%E > 5| 0 2 BRE
BABERTHR s REF o ENETHHIEZTTHEMHA
0 EB N RGBT EE 0

(HESREERE (BHL) ° 30 9E0HELEY
R ES NN HBEEEE (p<0.001) > W LA
MES I RRBILE ALK BEET LR HSEE
VERBRSEENE 30 908 EFBS% s RIEBELEET
M o

12 FE (MFEA5F) |

a) JEF ALy e A P B R 3k 30 K > =R
R ENES N MLRBES AR > FA F Al
P HERHEEEZE (p<0.001) ©

b) BHBER] o0 AN BETHAMFHREE
30 0EENES N LETRMEE » S REES HI
Ph i &SRR 2 (p<0.001) ©

C) L RJEIE 120 H4ERT > ZRHREEMBENKELETY
NEREES N ALE s BEAKFEZEE (p<0.01)
cHMBE NS NATRARBEHRTNAFTEEAT >
30 4 E R 5 > HFHBER nonéEo

d) EFZTREET 30 970 60 58 120 T R
R EES NG AR By eG L ER o
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A+ Z  EFOAHAZHAHENE (AREFRILE) 4R

T M
ZhEE |BRERMIE |4 T | P& Z1E Ti& P&
HRa 304 - 0% -1.5 -0.73 | 0.485 -1.5 -0.73 | 0.485
604~ - 04 0.8 0.42 | 0.685 0.8 0.42 | 0.685
1204 - 04 “1.0 | -0.78 | 0.458 -1.0 | -0.78 | 0.458
604 - 304 2.3 1.42 | 0.190 2.3 1.42 | 0.190
120% - 304 0.5 0.17 | 0.870 0.5 0.17 | 0.870
1204 - 604 -1.8 -0.78 | 0.458 -1.8 -0.78 | 0.458
KB 304~ - 04 16.0 5.53 | 0.000%* | 18.1 4.80 | 0.001%
604 - 04 9.9 3.00 | 0.015 17.3 5.15 | 0.001%
1204 - 04~ 6.8 1.41 | 0.192 18.2 3.70 | 0.005%
604~ - 304~ -6.1 -4.37 | 0.002% -0.9 -0.41 | 0.691
1204~ - 304 -9.2 -3.09 | 0.013 0.1 0.02 | 0.982
1204~ - 604 -3.1 -1.17 | 0.271 0.9 0.29 | 0.782
vEE 304 - 04 13.4 6.81 | 0.000%* | 15.1 5.43 | 0.000**
604 - 04 11.6 3.09 | 0.013 21.2 5.42 | 0.000**
1204 - 04 0.8 0.18 | 0.861 16.8 4.17 | 0.002*
604 - 304 -1.8 -0.90 | 0.392 6.0 2.34 | 0.044
1204 - 304 -12.6 -3.57 | 0.006* 1.7 0.56 | 0.590
1204 - 604 -10.8 -4.82 | 0.001% -4.3 -1.92 | 0.088
S RE 304~ - 04 14.1 5.44 | 0.000™* | 20.1 6.36 | 0.000%*
604~ - 04 8.4 1.93 | 0.086 19.8 6.54 | 0.000**
1204 - 04~ 3.2 0.61 | 0.555 16.7 3.91 | 0.004%
604 - 30%- -5.7 -1.98 | 0.079 -0.3 -0.14 | 0.889
1204 - 304 -10.9 -2.52 | 0.033 -3.4 -0.89 | 0.395
B 1204 - 604 -5.2 -1.44 | 0.185 -3.1 -1.45 | 0.181

1P < 0.015 *F:ip < 0.001

- 43 -



TR
TP ERIRA

T OEHBARA

A ]
—y
L 30 60 120 (44%)
-5
Bt s EFaKEEEMERTIREZH N ERIL
25
%m
yijs)
;m I T ¥
(1]
~ — BESRE
O 1 /+-\'\ _
\’\A/ \
i 30 60 120 (404%)

BA EEEPEEEMER TIRASTH N ERER



120

60

30

g 884G

B

B EFasmBEAEMER TIREEDN

- 45 -



Evm (%k+tw)

-1 YEJ;‘% ( Pentoxifylline )

a) B¥ ey Sk B 20 A 0 SRR
BE R SIEE ) LA ES N AR LR 3 AR B
HE&G L8AEFZE (p<0.001) ©

b) BEBREE| 60 SRR ZHEEMTHENHS
EEARREESG B e A%
BEEZR (p<001) B 30 »ERANNEH I LA
T g% o

c) A RJIEIE 120 H4EN » ZRBEEMBENH LTS
R ES A MBI R ALt LEAEZEZE o HE
F s F - F TR EFTEHNAEEEAT > 30
SAEER| R RIBRE T o

dy AEEEE (B1) 230 93 60 54K 5REH 3
TR fefr st b2 &R TAEAE 120 548085 »
HEREE NI 0 pENNE B E > LEI KT L
BEEEZ R (p<0.01) ° T 120 9°8L 60 9 4ERFHE SR E ) 1 84
EZEEFEGF EZFER oMAET - FZEAE (BT
—~+ =) > Bleo 582 120 SN SES 1 HL 30 4E
MHEG N A BLG L2 BFEE R (5<0001) 7 60
S 10 S SRES B EREGT L2 E 4 o

SIS

22 B (MY HEAET)

) £ F ek A P BRI 30 048R 0 SR
BE K S ES AR EE N A LR AR
HE& L8 EZ L (p<0.001) ©



b) BEBREE 60 M4EH 120 BN HERTE A
MEEBELE 0 0 ERNEH L ETHRES > ik
LES BRI EABEEEZR (p0.001) E T+
F—~F+_TREEEFSHAEFTEERAT » 30 942
BF B HEFSEBED 100 548 o
O MKEEAE (B+) » 304~ 60 98 120 5 45T & 1F
R SES N RLZIHYEGRI L ZE o AT R
o (B+—) » 0 24 SES N 30 2480 E
AL EABEEEZ R (p=0002) * 12120 5 EH
N 30 EER 60 4R EEN N 55 AB L 0 BAR AR 3
ZR o ZAFZEEE (B+=) » BIRA £120 %244
EFEHM 0 ENES AR ARG R EAFES
ZE (p=0001)° L EZTS :
RSP EE SRR REF TR EAT 0 A ERATE

By 1 A Z I b A o
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Atwc ERGBAEGD Y ENE (REBENILE) BHAL

g Ba
B RE |BERMILE |24 T{& PfA Z1E T4& P&
R 304 - 04 2.1 1.12 0.292 2.1 1.12 | 0.292
604~ - 04 1.5 1.36 0.206. 1.5 1.36 0.206
1204 - 0% 0.8 0.37 | 0.723 0.8 0.37 | 0.723
604 - 304 -0.6 -0.31 0.762 -0.6 -0.31 0.762
1204 - 304 -1.3 -1.24 | 0.247 -1.3 -1.24 | 0.247
1204 - 604 -0.7 -0.31 | 0.761 -0.7 -0.31 | 0.761
-k 304 - 0y 14.8 5.80 | 0.000%* | 16.1 5.90 | 0.000**
604 - 04 11.9 4.87 | 0.001% 17.8 14.95 | 0.000%*
1204 - 0% 5.3 2.28 0.049 19.2 8.11 0.000**
604 - 304 -2.9 -1.37 | 0.203 1.7 0.62 | 0.548
1204~ - 304~ -9.5 -3.78 | 0.004% | 3.1 1.13 | 0.287
1204 - 604 -6.6 -2.50 | 0.031 1.4 0.71 | 0.499
i 30 - 04 15.8 7.97 0.000%* | 13.4 5.63 0.000%*
604 - 04 6.0 3.23 | 0.010% 19.8 12.08 | 0.000%*
1204 - 0% 1.7 1.10 | 0.302 19.8 5.24 | 0.001%
604 - 304 -9.8 -7.81 0.000** 6.4 4.26 0.002*
1204~ - 304 ~14.1 -6.09 0.000™ 6.4 2.71 0.024
1204~ - 604~ -4.3 -1.90 | 0.090 0.0 0.01 | 0.992
HiEE 304 - 04 18.2 6.24 0.000%* | 14.0 4.63 0.001%
604 - 04 9.5 4.20 0.002%* 20.5 6.36 0.000*%
1204 - 04 3.5 1.77 0.110 23.1 7.64 | 0.000%%
604 - 304 -8.7 -3.54 | 0.006% 6.5 2.51 | 0.033
1204 - 30%- -14.7 -6.03 | 0.000%* | 9.1 4.64 | 0.001%
1204~ - 604 -6.0 -2.48 | 0.035 2.6 1.63 | 0.137

TP < 0.0l **:P < 0.001



___*._%Hﬂ?\
TR B RE

T BEKRA

30 60 120 (54%)

B+ ERamEEERER TIRASHA HioE 21

T HR
Tt PETRAE
T BETRA

30 60 120 (44%)

B+— 2FaTRAEEWERTINAEZ AR WERLE

- 49 -



120

60

30

WEIES N KR

RIZEMER T2

-
=r
=7

- 50 -



ZBREMT > FRREIESES N FHENR

—

N

1. Exaa (R+xE)

) LEAIEN  PEELEBRE (K-~F~F) 9%
SEBH I MERE A EERLLF} LI E R
(B+=) o

b) fE30 M AEBREN ) THREEBREAEATHES
SRR aEAEILER A gL AGT LZEF
ER (p<0.001) > EREAZ S ¥~ IKIEEFEAHZTE
Hdmdmiaks o R mEA LT LELEER (BT
W) o

C) 60 MEEBRELNY 0 WELAK S TIRERESNTE
AR amtE s BT BBEEEZEL (p<0.01)
s e A R B R EEES ARk £EH A
BmyEBAGI LERREER o P EAMK S T~
SEEWESG AR AR s LES AR
MBS EZ &R (p<0.001) > 12 H AR BT O &
EEhwmmsat c AFEEFH AN e KT L2
A (B+=x) o

d) f120 AR BT 0 SRR RJE 69 0 B Sk
Ao wREFEFGHENE > LR LG L £
Mo ERRERENTESFLNTERTER AL
B MBI EZEE > AL F s HEEFH
SEG AR mABLLER L hEg R ALGEi3T L £
2 (BIs5) o
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ETE EEEBAERANME (RHBEILE) K%
gt il !

BERH | TR EE LB Z18 T& P& £ 48 & P&

04 KBE - HBwm | 0.5 0.18 | 0.859 -0.7 | -0.34 | 0.740
TRE - HRa 0.8 0.48 0.641 -0.0 -0.01 0.993
HREE - HE&E | 0.2 0.09 | 0.930 -0.1 | -0.07 | 0.944
RE - KBAE 0.3 0.17 | 0.869 0.7 0.52 | 0.616
BEE - KB | -0.3 | -0.14 | 0.890 0.6 0.70 | 0.500
HEE - FEE | -0.6 | -0.46 | 0.657 -0.1 | -0.08 | 0.938

304 REE - HRBa | 17.9 6.75 | 0.000%* | 18.9 4.64 | 0.001%
vEE - #Ea | 15.7 6.93 0.000** | 16.6 5.31 | 0.000*%
SEE - HB& | 15.8 4.86 | 0.001%* 21.5 5.27 | 0.001%
dEE - KGEE | -2.2 | -1.15 | 0.279 -2.3 | -1.34 | 0.214
BEE - KEE | -2.1 -0.99 | 0.346 2.6 1.34 | 0.214
LEE - PEE | 0.1 0.05 | 0.961 4.9 2.89 | 0.018

604" REE - #B&E | 9.6 3.48 | 0.007% 15.7 5.43 | 0.000**
TEAE - HEBa | 11.6 3.46 | 0.007* 20.4 5.93 | 0.000**
HRE - HBa 7.8 1.65 0.133 18.9 6.21 | 0.000**
TRE - REE 2.0 0.69 | 0.505 4.6 2.37 | 0.042
HRE - AKEE | -1.8 | -0.43 | 0.676 3.1 1.60 | 0.144
SBE - TEE | -3.8 | -1.16 | 0.274 -1.5 | -0.88 | 0.400

1204 wEE - HRBae | 8.2 2.01 | 0.075 18.5 4.26 | 0.002*
TEE - R4 2.6 0.50 | 0.632 17.8 4.99 | 0.001%
SEE - HBa | 4.4 0.78 | 0.453 17.6 4.50 | 0.001%*
TRE - AKEE | -5.6 -1.77 | 0.110 -0.7 | -0.36 | 0.724
HEE - KEE | -3.8 -0.79 0.451 -0.9 | -0.44 | 0.669
GRE - PEE | 1.8 0.52 | 0.616 0.3 | -0.16 | 0.874

*rP < 0.01;

X LPp < 0.001
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2. B%m (k+5%

q) ARSI PHREXBS AR ELHFESETE N8
eRmEE > ¥ pmetrBleistbxE R (B+
t) o

b) 30 S EBRRIEN > PHRESBELIRREEHESET
AR R BRa R mEN G L LEZM
#£ F(p<0.001) * 124 & ERE K S5 1 R w48
ERE AR NE AR EGEZESE (BT ) o
C) 60 N AEBEEERY 0 WA ~ T IR YT
A HERBRAMRILE s A hERLBEEZE (p<0.01)
» HAFHIKRERILE —F W8S N AR £
EMo PREFBARBEERITBALELHHELETS
1 ¥mE o BIAKRIT EEBEEMEEZE (p<0.001) > 124
SRR EENMEEETSH I mRmiB L LK » AR B4
tExELE (BTH) o

d) 2120 A 4EBEILNT » IR T A RIBAE S TR S0
PEBHBAMBLE » BHF EZER (p<0.001) b0
R EETREEY TR LFE TR EE G EEY
HatER MARKREKAEFTEGAERE > BT L4
FExEEMR (B=1+) o



25+ XEFABETH N ENE (AHBALE ) itk R
HE Ly

BERM | FREE LR Z1& T{E P& Z1E T4& P&

04" 1GRE - HRa 2.0 1.25 | 0.243 2.1 2.67 | 0.026
VR - HB& | 1.6 0.79 | 0.447. 3.1 2.40 | 0.040
LiEE - BB | -2.0 | -0.85 | 0.416 2.1 1.13 | 0.287
TIRE - KEE | -0.4 -0.30 | 0.770 1.0 1.04 | 0.325
LRE - AKRBE | -4.0 -2.87 0.018 -0.0 -0.01 | 0.995
SRE - vEE | -3.6 -2.38 | 0.041 -1.0 [ -0.88 | 0.400

304 REE - ¥ Ba | 14.8 7.41 0.000%* | 16.1 4.66 | 0.001%
TREE - HE& | 15.4 9.22 | 0.000%* | 14.4 4.69 | 0.001*
SRE - BB | 14.2 6.73 | 0.000%* | 14.0 4.14 | 0.003%
PR - KEAE | 0.6 0.26 | 0.798 -1.7 | -0.97 | 0.356
HEE - KEE | -0.6 | -0.35 | 0.731 -2.1 | -1.63 | 0.139
TEE - ¥EE | -1.2 | -0.61 | 0.555 -0.4 | -0.24 | 0.818

604 REE - HEBa | 12.5 5.85 | 0.000%* | 18.4 15.63 | 0.000**
VYEE - B4 6.2 3.70 | 0.005* 21.4 18.37 | 0.000**
SEE - HRa 6.1 3.11 | 0.013 21.1 10.19 | 0.000**
dERE - AKEE | -6.3 | -3.87 | 0.004% 3.0 2.41 | 0.039
SRR - AKEE | -6.4 -3.17 | 0.011 2.7 1.60 | 0.143
LikE - FEE | -0.0 | -0.02 | 0.982 -0.3 | -0.15 | 0.882

1204 KEE - HEB @ 6.5 3.08 | 0.013 20.5 5.64 | 0.000%*
TIEE - BB | 2.6 1.13 | 0.288 22.1 4.78 | 0.001*
BEE - HBa 0.8 0.33 | 0.752 24 .4 6.58 | 0.000%*
TRE - KEE | -4.0 -1.91 0.088 1.6 0.83 | 0.428
DEE - KEE | -5.8 -3.10 | 0.013 3.8 3.30 | 0.009*
BokE - A | -1.8 | -1.43 | 0.186 2.3 1.47 | 0.176

P <0.015 *F:P < 0.001
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W AFEEMERT BTSN FHBEEL LS
W
2) A B ES) ) AR B 20 AR R 2
bEE M R AES ) P > R AL L
Z &R M 60 HEER 120 N ENRRIBEEZ P RE
Mo hREBETHHFHME A& L EEMN
(R+E) » TRERBERIE 60 5 & 120 08H » I
HATARREE  HH LTI H e Ig P 8358 05 B 34
RAF o
b) 2T AETH N ARBIL ) »ERLIRREXZ
T A SEFS A TFEME B R EL E
ZER W 60 R 0 N ERFLIRREZ T HE
Mo WRANHEE N FHME > A AESKT EEEEY
ZEME (R+N) (BEFLEREE) o
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A2t TR EEH N THAEENE R Z K

B B EE | BT | PEATHE | TE P&
04 - 1&EE 61.9 60.7 -1.04 0.324
TR 62.2 61.4 -0.63 0.543
BRE 61.6 61.3 -0.25 0.806
304~ 1K BE 77.9 78.8 0.33 0.746
TIEA 76.7 76.6 0.65 0.534
BRE 75.7 81.4 2.45 0.036
604~ KEE 71.8 78.0 3.53 0.006%
R 73.8 82.6 3.99 0.003*
_ SiRE 70.0 81.1 3.17 0.011
1204 KB 68.7 78.9 3.75 0.005*
TR 63.1 78.3 5.19 0.001%
SR 64.9 78.0 2.86 0.019
*:P < 0.01; **:P < 0.001
ATN I EFOBAFONTHEEDEEZ LR
B M 26 BaRE T ME | PRATNE | T P&
0% 1&EE 31.9 32.0 0.04 0.971
R 31.5 33.0 0.68 0.511
SR 27.9 32.0 1.88 0.092
305 (-9 46.7 48.1 0.30 0.770
TIEE 47.3 46.4 -0.35 0.731
SR E 46.1 46.0 -0.06 0.957
604 KB 43.8 50.0 3.00 0.015
vRE 37.5 52.7 9.18 0.000%*
HEE 37.5 52.4 6.76 0.000%*
1204 &EE 37.2 51.2 4.03 0.003*
TRE 33.2 52.8 4.85 0.0017%
SR 31.4 55.0 8.77 0.000**

*IP < 0.01;

ELIP < 0.001
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a) A+ ABEFAME T aESE—H ISR
AT N BEE AR E N LE > & R AT R
B AEARBEZPEENAHILE » A& EL
MEER o
b) A= TABERAHEETE LS —IFFEIRIEFH
B S E S N REE e E bt c R T P
SRIETE 60 A FL 100 D EEA B T BEIKIEE A 60 24 "‘Xz’f&
ﬂ%é’)#‘%ééﬁﬂ HEEMEF S B4 EZE
gh o HeR AR BEEMEEE o
2. YL¥RR fm b
) kT —AEEFTAREIFTALF—REZAHRA
KBTS N BHE TR R FHELE R
FEEETREEESGGaMILE  AEIHLE LY EE
% o
b Rt —AEramirars—RELHRIREA
K HES R T o > B R P HELE
FEREAFEREEG AR ILE » $8453%2 2
EZREMo
TRATHEHTEFARI FaMERXRELEAEY
= FEM o
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2T BLEFEHAEe (BEREEHNMIR) WM £ EHT

®E
Bipy BERME | EHEE Eva¥NE EF8¥NmE | FA P1&
HmE 304 KEE 17.6 13.1 1.47 0.241
v EE 14.7 14.6 0.00 0.981
sEE 15.9 16.5 0.02 0.879
6042 KB E 11.9 9.9 0.22 0.644
vIEE 12.0 5.6 2.47 0.134
5 EE 9.3 8.7 0.01 0.914
1204 KEE 9.0 3.0 1.35 0.261
R 1.9 0.6 0.07 0.794
SEE 3.7 3.1 0.01 0.911
THE 304 KR E 19.3 15.0 0.87 0.363
TEE 15.8 12.38 0.69 0.418
HEE 20.2 13.9 2.11 0.164
604 (- 16.8 18.3 0.18 0.675
TR E 21.2 19.7 0.11 0.741
SRR 18.5 21.8 0.57 0.461
1204 KB 18.6 18.8 0.00 0.970
TR E 17 .4 19.2 0.11 0.748
SR 15.9 23.8 2.40 0.139
P < 0.01; *F:iP < 0.001
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Aot HEAEH I E Ao (BRBEFG IEL) e EEZRITRE

By BENME | EHEE EFaey E¥8¥ENS | FA P{&
FHE (3045 & & 37.6 41.3 0.07 0.795
il 30.4 45.9 1.85 0.190
LK 33.8 62.7 2.76 0.114
604 1B E 27.5 31.0 0.08 0.777
viEE 24.3 17.1 0.63 0.438
SREE 17.8 33.1 1.70 0.208
1204 1&EE 21.9 9.7 1.12 0.304
vREE 6.4 3.2 0.11 0.745
5 RE 8.7 12.6 0.10 0.753
P 1304 1&GEE 36.4 44.3 0.57 0.461
vREE 28.6 37.7 0.94 0.345
sEE 35.5 43.3 0.40 0.533
604 1k B 30.8 57.3 12.35 0.003*%
TEE 37.9 60.0 4.99 0.038
SRE 33.0 69.6 9.92 0.006*
1204 KB 35.3 58.0 4.19 0.056
-4 32.4 59.1 2.80 0.112
SEE 29.8 75.7 13.75 0.002%*
FIP < 0.01; *F:iP < 0.001




ot BABHAEN (AHBAEHEE) SEMEZLRTAR

BEENE (Y EHER LT nEg EAF4A¥N0E | FA P&
#2 %5 F|E KRAE -1.3 3.8 3.14 0.093
R -0.9 3.3 2.95 0.103
Lk -1.4 -0.3 0.13 0.722
KR AE -0.4 1.7 0.81 0.381
vIEE 0.2 2.9 1.02 0.327
S REE 0.7 1.3 0.04 0.838
304 HE KEE 18.3 14.4 1.36 0.259
‘ & 15.7 15. 4 0.01 | 0.933
& RE 16.3 13.7 0.46 0.508
FE O KERE 20.8 14.3 1.58 0.225
TRE 17.9 13.2 1.19 0.289
= EE 22.9 12.7 4.01 0.060
1604 B MKIEE 11.0 11.1 0.00 0.980
v REE 11.5 6.2 2.00 0.174
HRE 8.2 5.8 0.22 0.641
B KRR 16.8 17 .4 0.04 0.846
+EE 21.8 20.0 0.23 0.634
SR 19.6 20.4 0.05 0.823
1204 HE KEE 9.4 5.4 0.80 0.383
¥R 2.7 2.5 0.00 0.971
SRE 4.0 1.3 0.18 0.675
T OKIEE 19.9 19.1 0.02 0.895
¥ RE 19.3 20.6 0.06 0.817
5 EE 18.3 23.6 0.97 0.338

*:P < 0.01;

X TP < 0.001
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BERMI (Bl BYHEE TRy EFFa¥NeY | F4 P&
# e FEKEE -2.8 13.8 5.99 0.025
EAE -2.0 12.3 4.76 0.043
HEE -3.0 0.5 0.16 0.693
FE OKEA 0.9 6.8 1.52 0.233
R 2.3 11.4 1.94 0.181
5EE 3.3 5.8 0.14 0.710
304" O KEAE 35.2 46.8 1.29 0.272
vEE 30.5 49.4 3.98 0.061
5EE 32.7 44.0 1.13 0.303
¥ OKREA 42.3 43.8 0.01 0.922
wEE 36.0 41.9 0.20 0.659
5 EE 45.0 39.4 0.15 0.707
60 4 K EA 22.5 37.6 1.51 0.235
TR E 21.7 20.8 0.01 0.925
S EE 15.4 19.7 0.16 0.695
TR OKEE 32.3 56.1 5.34 0.033
v EE 41.9 63.1 3.90 0.064
5EE 38.1 62.9 5.95 0.025
1204 & OKEAE 20.6 17.3 0.09 0.772
EE 8.4 9.6 0.01 0.921
5 RE 9.4 5.2 0.10 0.758
T KIRE 40.6 63.7 1.70 0.209
TRE 40.5 69.7 1.79 0.198
HREE 39.3 77.3 4.01 0.061

*:P < 0.01; *:pP<o0.001
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M EES > BRRBNGEEIn T RE
BRI HBETREIRBRET » EREBLERERG R
52?_53%-1 ( Pathophysiology ) H ﬁﬁ*?ﬁé%% » {8 % R
ZRERSHRBH TR ARIATE B > RIFEEIR
Bt FRABEFTHBEEFTENSE 0-80% > MEFR
EROEREEY HEEBY  -BEEFHNK
S ES S BHFSEREHTRILES o L P KA
EE NIRRT ERDTRRELREZYE
(7)) cER  ALABHEEREE BRI T
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ESHERE S LSRR > A THE —FRRY
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B AR BEHR AR TE NTE 409 AT » F
BB E 296 45% > MERA (BT ERATHN
8-F3ER B 62.1E£11.2% ©

= ~ Pentoxifylline ¥ #5 &% 7& 8 71 09 5 &

RGN IR ERERAY —EHRRIE » @
KRBT E AW ATP TREZAF S EH AR B IR (78
) ? 7’% — B £ Z R BN L Glycolysis * cAMP T A &
Glycolysis B E R A E (79)° HHEE A caMp HIE
JERE T LA B EE 13 o Pentoxifylline ¥ 35 & 3
#1 cAMP PDE ( phosphodiesterase ) 1 ¥ 45 £ 7& 8 77 A 2 ik
R (80) 2 7 5P Pentoxifylline = YA VE#I1E ROS 894 &
AL ( Antioxidant ) (81) ° m# W EF ROS ¥ H B AR
JEPFE R SRR ET () MAEH SN TS
7 o

Pentoxifylline BEM TSN » 2 R8EVRRE I
SWEE () EHEETH N RBEWNRANEY
PAFTT AR ELBERTE N (84) 0 FIA R 8K
SES NN EMEFSRSER s TAERAALR
#ﬁ&*%%’uwﬁ%ﬁ%mﬁﬁﬁﬁéﬁﬂ%%
FREH (85) ° &ﬁx%ﬁﬁ&i%@’fi@ﬁu B A E (86
y © H Barkay SR2EAEBEBBBRENRHRERE B
SR BAMARE R R A PR E (7)) HIRBEF L
AR THAR
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31}/% 1990 ﬁ?‘ » Yovich FEH HE % Pentoxifylline 8 A 2%
BIEB 1 mg/ml (3.6mM ) 88) ° HILAFFEEBE 05,
1.0822.0 mg/ml = FERIE R 0, 30, 60 FL 120 Aé"\lﬂﬁﬂ B BE
MABEREZT S gL L7 afink
Pentoxifylline | #kB . 30 2 4EE A B 575 8 ) L i g
Ao JE 60 $l120 9 EE L E S A B R BT K > P KR
JE (0.5 mg/ml ) £ 30 \éﬂ’ﬁ)ﬂ Bff#‘mﬂ’a%ﬁ?:\ 77.9 1
04% BT EAHEFTHFINERLZE 30 942
if}“%ﬁ‘]ﬁ?ﬁf)i] IR s RIBE R REE 0 K~ P s
CRREFBENESFTS N 23 E 46.7T6.4%,
473+6 0%, 46.1173% > LT EBEE EZM » K
MEBEFTAEANFE ST N FHME 209645285
17% %7 » B AP RN IEF &6 ME (46.2% ) ©
ﬁhﬁf%ﬁz EE N R ( Athenozoospermia )éﬁﬁj\ﬁ%
£ 5 VARE Sh Pentoxifylline R 30 EEFFEIANTIZN
TR GEZE A o
AEFR AR 30 0B AFTH N EI RS
18 > ’f—E’JFEG}fg Tesarik 5’};%%’ AT 8 Pentoxifylline B &R
T 10 24ERER R 5% (g0) 0 BT RA 30 2 4ERJE
i aa 58 ) LA TFTRHEBREF > B RLAZITBRE
30 X N RJE o VAR EEIR i B 57]‘Pentox1fy11me ESg i
SR AR SR o
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- AVPRAEHE LI IS E

AFPRAGRALTWREETRENELTH R
FRAAEBIEE ZJE T2 o ARIE 1980 FREZH
3{3%&(@ é’]i&% r%%df'fé.ﬁ,/%ﬁv %7?2@9] 7%‘9 ﬁiggf
BRI BB EG KT 52 4], > %*fﬁﬁf%’ﬁx\%m«%%
JEYVER o 1900 FENITERESEERT | FEHA
ﬁ%ﬁﬁ%ﬁ%%%———%%%%ﬁ%ﬁﬁja»u
5me/ml EFTR » FABRMER > RERTRA G
BT HGRED BT H ﬁﬁﬂﬁ%méﬁﬁ%
R oAl RERTRZAGHE ST ARG HE
A?RGEMBEE—BBENR L ? AL ETH T
AT RRAGTHEETHINEE 2 X THREESZR
RN SRR REH 0 AR T B 0.1, 0.01,
0.001 mg/ml =FERE B 0, 30, 60 B 120 545 v 4 ] 18 b5 4]
BB SEG B R T A SR T REAS
Rl B 30 2B RASEHEETH NG con £ &I mE)
80% A& > HIHFBEBER no2E&LFZHHLELALT
B b= EE AL s HE A FE N 60 R %k
o3 ERE EMER > AWME® T » T REAER
EROAEIBINATS R AR Fa G ZHFEEE
A 30 EERERETSH A 300 A5 LHE] 479
EA (4811 13.6%, 46.41112%, 46.0T127% ) * {2k
FBBETRE ST N TFHEE T AP G
BJE (0.1mg/ml ) F£120 D40 R & 55.0 T11.1% B 3T o
BARAZRRBEEHEETH IO EALT L L &0
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BERZM AYZAZTHEATAFI WM TR
¥ 0 AHERE 01 mgml BB BERESHARRE 20T
6.9% RIBAE R 120 2 4EEIEEF] 550L11.1%3 v K 4
23% ° 12 R BB 6 R S B R AATRY ? LA BAFE—
T eHFR o

BAT#H TR A5 HBEEZT SN 8 2 008k R
RBF?FEHAENERMABLIHE "THERLE,
B THEEF ) ?190F Cheek I T ZHE AT
ATRAZ RS T » SHFELERAN > EARHH, (
Poor quality sperm might, in some instance, be related to a defect in the
seminal fluid rather then in an intrinsic sperm defect. ) ( 90 ) 4?5% “Jf?
BAEBKBRETHRNXESR L — AT LA
Mo TH | REXRH M, RER > wARESK
BHEAZAREENETEN AREFTTFAEARLES
T AEWFLEE  BE e FEET 0 AR XMIF
BMITABEINRENES ) c AT EAR "1, %
HEE > BRAM T HBR) ZERREEZNEIH ) o

HERBTHANKRBERS AR BV EAS
HEH TG NIERABRBEN? AR ST FLIR -
MEREBEN?REFTEZHBEIER RE?HH
FFRE—FWYHRE o
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1. 51’%%&'%—‘@-7}’%% VAN F] /%Ei a9 Pentoxifylline $ 5 e?’ i
AGERT » REEH AR SEH B I A R %
30 5-4E4E FIBF © J& Pentoxifylline R ik AVE A T » FEAF R &
TR EE ) EBRE 0 AT BRI RE
Wk EEARITH 30 5 EFHHEE s RiE
EMZFTREBZREAHFRTHNNBERINRE
HAE o ARRERERAERBELER o

2. 4H¥ R %ﬁéﬂﬁ £ ( Athenozoospermic specimen ) ’ A~ F //%}?L
a9 Pentoxifylline ) % %j%#%’%/%?ﬁﬁ igﬁﬂ'j\%é/}%%
HILIE 30 248 0 2R F TR BT LT T H F R
CREREHBLEEHINTE > Rt aEFE
Eo ZAMFTHRAGTETRREREMERT > Haid
&) Rl I M AT A B e 3 RS R
120 2748 0 BVAS R (0.1 mgml ) RSAE R 69 2578
8138 mA8 T R B B AR o

3ﬁﬁﬁiﬁéﬂﬁﬁ§%%éﬂ > F H Pentoxifylline PR & R
TRIEAERT » 858 - FHMEGLE » £ 0 o
$ 120 2450 0 RmAMTREIRE > A B A5 R By
A 855 B 1 R S5 R Pentoxifylline £ B VE ] 89 -F
B AERmERERL  SFEAFTHRRR
4% o
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MR SRR HEEEG R RE K RER
BEEmERAHE T LK e B ie
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