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Abstract

The Formosan macaque (Macaca cyclopis) is a primate native to Taiwan
As in other countries, conflicts between humans and macaques in Taiwan are a public
health concern. This issue also covers other subjects like wildlife ecology, biology, zoonotic
disease and veterinary medicine which involve the health of human, animal and ecosystem
as a conservation medicine topic. Professionals from different area are needed to solve this
problem thoroughly, effectively and balance. This study will starts from the aspect of
veterinary medicine and conservation medicine and cooperate with professionals from
biology, zoology and ecology, to investigate the applicability of different strategy in
Formosan macaque and how does the spirit of conservation medicine conduct in this case.

The Formosan macaque is considered one of the least known among the 19 extant
species of the genus Macaca. Although studies of reproductive hormones and the ovarian
cycle have been extensively conducted on other macaques, there is little information of
Formosan macaques. The purpose of the first part of present study was to establish
information about the reproductive physiology of Formosan macaques. From February 2013
to November 2013, 11 wild adult female Formosan macaques were selected for the study.
Blood sampling from anesthetized macaques started on the day of first menstrual bleeding

and was performed on days 4, 7, 10, 11, 12, 13, 14, 15, 16, 18, 20, 22, 24, and 27 afterwards.
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Laparoscopic examination was carried out every six days after the first day of menstrual
bleeding, and daily during the periovulatory stage. The duration of the ovarian cycle,
follicular phase and luteal phase was 29.2 + 1.3 days, 13.3 + 2.1daysand 14.1 + 1.3
days respectively. In addition, changes in serum levels of sex hormones were coMPAred
with endoscopic observations; the peak serum level of estradiol was 290 + 12.7 pg/ml, and
predicted an ovulation episode within 24-48 hours. Serum progesterone rose to a peak of
9.13 + 1.78 ng/ml eight days after ovulation and then declined gradually. The data may be
considered as reference values associated with the ovarian cycle in Formosan macaques.
Hopefully, the study will be beneficial to further studies and the conservation of this
endemic species in Taiwan.

In the second part of present study, we evaluate noninvasive methods of reproductive
control in Formosan macaque. All macaques in the study were tested for the cyclicity of
serum level of progesterone and estradiol, vaginal smear and the swollen of perineal
sex-skin to make sure all females are in normal ovarian cycle. 14 female adult Formosan
macaques were divided into three groups: group one was injected with
medroxyprogesterone acetate intramuscularly, group two was given levonorgestrel orally
and group three was control group. The duration of ovarian cycle was 28.29 + 5.3 days,
there was cyclicity in vaginal smear and sex hormones. But the change in perineal sex skin

was not prominent. Our study shows that after using MPA in Formosa macaque, serum
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estradiol and progesterone level were prominently suppressed, the average serum

concentration of estradiol and progesterone were 23.07+£4.99 pg/ml and 0.47+0.15 ng/ml

respectively during the three months suppression. In the LNG group, only one individual

demonstrated delay in ovulation. The average serum estradiol and progesterone

concentration was 30. 58+7.62 pg/ml and 0.22+0.02 ng/ml respectively during this period,

which was prominently lower than control group. The estimated ovulation time was 59 days

later than last day of medication. This study demonstrates that MPA intramuscular injection

could successfully suppress estrus cycle for at least three months, and the efficacy of LNG

is affected by the stage of ovarian cycle upon the time of dosing. Therefore, MPA is a more

suitable choice for medical population control in Macaca Cyclopis in the field.

In the third part of the study, we evaluated the safety and postsurgical outcomes of

endoscopic salpingectomy for sterilization of female Formosan macaques (Macaca cyclopis)

as a method of population control. Nineteen adult female Formosan macaques were included

in our study. The fallopian tubes of each anesthetized macaque were cauterized and excised

endoscopically using a 2.7-mm rigid endoscope system. We recorded the complications

encountered, and objectively scored the amount of hemorrhage throughout the procedure.

Postoperative ovarian function was evaluated by monitoring the serum levels of sex

hormones in ten of the macaques for two ovarian cycles following the salpingectomy. Two to

13 months later, eight of the 19 macaques underwent laparoscopy for the objective evaluation



of inflammation at the surgical sites on the fallopian tubes. No major anesthetic- or

surgical-associated complications were observed in any of the macaques. The hormonal

evaluation showed cyclic ovarian function after salpingectomy in all of the ten macaques

examined, and the parameters were coMPArable to those of other macaque species. The

long-term postoperative level of inflammation at the surgical site was minimal to low, and

was lower than that reported for other tubal occlusion techniques used in macaques. The use

of a 2.7-mm rigid endoscope for salpingectomy in macaques is safe and efficient, with fewer

postoperative complications than coMPArable sterilization techniques.

In this study, we cooperate with thirteen different public or private facilities which

include three academic facilities. Together we conducted contraception in captive and wild

macaque, release to the wild and follow up. Fulfill the concept one planet, one healthy of

conservation medicine. The outcome of contraception is better with the usage of

medroxyprogesterone acetae and endoscopic salpingectomy. However, multiple factors such

as season, habitat and animals should be considered in field work, more experience is

expected to fluent the protocol. In conclusion, hormone study is fundamental to many

researches, we evaluate the suitableness of different contraceptive methods through the

establishment of sex hormones of Formosan macaques. Endoscopic salpingectomy provides

safe, effective and permanent contraceptive method. It is a more practical and efficient

approach in the wild animal management.



Key words: Formosan macaque (Macaca cyclopis), conservation medicine, reproduction

control, endoscopic salpingectomy, hormone, ovarian cycle
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f% 4_d 1% Propofol (Lipurol, B. Braun Melsungen, Melsungen, Germany) 4 0.4ml/kg/min
dag FAE (T AAE o F OB PR A A e R F FORA ] 00%PFRHEE &

BB o B LG > w SRR F S VUR B TETES s gt i F o~ BE

FR B4 LK 2o piFis > 4 K 12 4-0 polydioxanone 12 A N & BB R WS 0 3o 3 b
£ Dexmedetomidine hydrochloride % %84 2. Atipamizole (Antisedan®, Orion, Espoo,

Finland)+ ﬁ;’%}ﬁ_ﬁfﬁ 0



PERIFH R

fho R EE S T R T RAREY > EFATED O L AT HehE - X R
Higem%x 4~ 7~ 10~ 11~ 12~ 13-~ 14~ 15~ 16~ 18~ 20~ 22~ 2427
p (Weinbauer et al., 2008) - # B /427 > FEjE & 13~ 18+ 0.02 mg/kg
Dexmedetomidine hydrochloride % 1 mg/kg tiletamine-zolazepam ¥ » %4z & frfs et € &
AR ek BT 0 EF 1 2.5ml 4 F 2 25G 4MEEd R FE kR a1 T 2ml o w R kA de
& {8 5E s 3000 A e 15 A 4B 0 BB AR T -20°C sk dh o B o Lt
Dexmedetomidine hydrochloride % %8 4% 2. Atipamizole 1/ f# Mf}'ﬁﬁ% o PR F_r O ARAR
BRIREFEFOTHE - FRFEFH R 2IFT

ALY RIED EI ERRIBRBERCE R FMP A TR I IT
- BEY R T b B ET RS B RR IR F A BRI
Pl p 2 5 BBRFIPEL bandipsaenm - P oo Tedk P L F P S Jpi®
25 W ap ko

FEFRZ

& ¢ ehZ R & 0po Rk & R A W2 Advia Centaur Progesterone Assay (Siemens
Healthcare, Erlangen, Germany) % Advia Centaur estradiol Assay (Siemens Healthcare,
Erlangen, Germany)ip| & > BIE > ZRI R ARIFTRP TS BERTEF=E£ 8

P AR

PALBRLE(R 2D SehE - X 2 H{sehE 2 R f- %o AR PP RE R
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BT oo T o & EE A REST B L e 3 T s g £ ieHeanis S o YR
B yout 0§ S B EA 2300 4k S T Y 0 R ARBLEE R B0
B £ e ke > oo

P ARLAR I 3 Bf PESTRE P GUAEIRLS S o BARIUE P ot pARGLIL I enfS kil o (e
,«%@J ﬁp? w2 ERES R AR P ARELIVIE PF 0 ST SRR 2 u o P A
0.2 2>/ enip v > Bgis 11§ *L4+(Meress pneumoperitoneum needle (62120J, Karl Storz,
Tuttlingen, Germany) 5 i ¢ & o ptPr & AR IR UEL T VRN RTS8 F o
- P § R4 = e YR e § % (Electronic Endoflator System (26430508-1, Karl
Storz, Tuttlingen, Germany)“ = ¥ f“ g # 48 3 " p R F)E 12 F 5F A4 o

L A B e F 4 (30114GK, Karl Storz, Tuttlingen, Germany) ] i e

=R

- BT F o~ R gt - AR 4 (Hopkins telescope, 64018BSA, Karl Storz, Tuttlingen,

]

Germany ) » £ g 7 2 3| ¥ u;gc} FEFERBEE b AR o B BRIV

PP o K AR B e FLEREBARR D PR dr o Hidd BRI 3T F e
% 4 (curved Kelly forceps, 30322MDS, Karl Storz, Tuttlingen, Germany) -

MR s BT BB o R TR TR R E o R MR RG E R A2
Y - RIP R o P ARG i A AT I wﬁ%“,éfi # AR AR ERE Y
PREZ LRy b 24 0 g T %2 B (DVD by P. Martelli entitled "Endoscopic

Tubectomy in Macaques”, Karl Storz-Endoskope, 2009) -

eis > g K 12 4-0 polydioxanone 1 £ P & 3 AE ML 5 TVUR JE e
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Dexmedetomidine hydrochloride % %8 % 2. Atipamizole (Antisedan®, Orion, Espoo, Finland)
™ ﬁ’%"‘/fﬁﬁrﬁi‘ﬁ » e 3 g+ 0.1mg/kg 7 Meloxicam (Mobic, Boehringer-Ingelheim,
Ingelheim, Germany) % 40000 1U/kg of penicillin G procaine (Penicillin G, China
Chemical and Pharmaceutical, Taichun, Taiwan) #a 3 ftvis ek J§ % 324 2 U LR 4 o

A

VPR ER By P ERERFTEF 0% 0 A jgiedp 2§ WP B4 H
O E RN o - PR FEREREEA - AR FRT O RBEMNKRELS R
- Pk - B o RS BEEHPRDEDL AN F el L R 1/3 1
2R EF LEREL Dz Bl pRh r1# 1% (Lumsden and Mullen, 1978; Healy, 1979;
Harris and Boyd, 1995; Solberg, 1999) -

Ak At 2 ¥cens # P2 SAS, vers. 8.2 (SAS Institute, Cary, NC, USA)#& 41 » =
P#-ED - 2Tz 8L > 1247 ¢ 2 (Kolmogorov—Smirnov test) (p < 0.05)# 4R 7
FEE 5 ¥ i 4 7 (Lumsden and Mullen, 1978) - & 5 ¥ fi 4 7 » Bl 4% & a0k &
QA0 BRER S 2P kA 2 B[ B E A A0 BR) G P L 95% (Lo £2 B

® £ )2 % & (Solberg, 1999) -
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BRI B R 1l SepEr ed0 57T BRESDTLEY o F LRELSE
WELASERAT 43 6BFE - PRFHhai B 5 202213 % > H¥ &£ 2 @
PH#AYG 342232 ;) G HFEF34+06% HY ALZEEANLE5%23
T UPARBRERREY L1833+ 21X AR B A YL 182 9% 5
5141 +13x s k&2 kEeifksni 172 12%

mFP RFEFRR

hime B ehs H) o pp o FROR R M3F 4 E(50-100 pg/ml)E ) % -8 p o MR b 2 5
100-150 pg/ml > % > Pl A% 0 % F:E R4 5.9 290 pg/ml o A 78 =8 B 2 {8 » P gt
5 3 X P MEE(B 2.1) o Bimie BPEPRY 0 B AR P At X B (<0.6 ng/ml) - B 3| % -1
22% 5 AMER A B 2 o Ak B9y 8 EFEF @ 510ng/ml > &
DAY SR AP AFNT X o 4 EHT R R B (R 2.1) -

pAREIE B

ABET AR L AR AN EF6I-T P T RED P FRENs 223K 2
Pz kR R M3 r K £ g (B 22-AB) > B 5| %-3 32 -4 % > e BdpiE et £ B TR
P24 3 A8 PEF o MR RIETEARESZP AN F O piER o Bl s £ 3]0
536 FK ¥ BRSO ore R(W 22-C)o PP Jgie A § TIRAT

iz gh o i BL /ﬁrmﬁﬁgﬁxw ;‘J //%5/5' R BT s BB ‘flr//g],/a R EAEPY
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R E L (B 2.2-DE) - AR B RS REROENRRA LS J L RBEEBELT
T30 A4 B e P m e BiRiE it BRI PR B
FATE R oo REPIS A8 ] PF o ATHE D M A SR b E I k() o 29 0 A

RokHend AL Bhf F¢ o M LR R lpeepipie b b K4
| Ap bR () 2.2-FG) o £ 9Pt 72 /[ P » i BB chzARB 40 JUIRIN g B 1L 0 F B At pF

brbrd i d BEIF I o BT ARDF M2 }ﬁj’:%é’j"ﬁ,ﬁiaﬁmﬂ_ﬁﬁ];ﬂ@

2.2-H) -

—ERSTIS8 X FHOPEARINPL LG R 13314 2 TR
A FERRECEFIPAOTEED SRS A BroR o Ra o § A
e AR DT - BRHY T LR NI E LG (B 2.2A) ¢
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Fr & @

TPk b7 - PR R S Y e o 0k 5 4= R P (Goodman
and Hodgen, 1983) - }* ¥ # & Z imie tipie B S 3 > P > N2 TR AT R 2 S
BFISHYI2 VG0 EN0 oy - X FARATR S PEREY HF - X (Weinbauer et

,2008) c & & {FzcrdT g ¢ 0 AT E BAT B H TR PER S 292 X (F F
22-37 =) (Shaikh and Cheng, 1978) - # & %= 3 B - 35 30.2+ 1.4 (§* [l 29-35) = =
35.9 + 1.6 (4= [F] 26-45) = 4% . (Butterstein et al., 1997; Attia 1998) -

120 fEenT 3k ) £ R 255 % 3295 % ;@ p A FR#ER] 5 26 3 31 = (Bosu et al.,
1973; Johnson and Phoenix, 1983; Aso etal., 1977) - @ 3 7 ¢ 5 gL 2% L%
#5292+ 133(#F 2334 =)0 1 igds plc G0 8 FRAEEL 1T 823D
3 0 fe 859genikdy £ 3 X 3-5 % 0 g (Shaikhetal., 1978) o & 5 A KR > ¢ g
L34 +06% FREYFLIE I CHIEMPLERARENE- B! 2%

Tfrd B RRAORES AL ARAR o R0 0 AR DA AN PZEL FRE

5

BAEAN L G E A A

-
3;
-

PR R HMARINPEDETSELE o p AFESR LIF
BEFRAABEI I PREOESHS 2 R a 28 g R R RED AT
BER S HMERE FaL 2 HALE s § = > @ .k (Nigi, 1975; Ghosh and Sengupta,

1992; Herndon et al., 1987; Herndon et al., 1996) ; @ & @Rl £ B3 X F & Fend

A AF - T DR F R EE YA T w;]ﬂ\,;f% DA e b i R VA

4

34

Al & 3R 4 A enfC58 (Shimizu, 1996) o S B RE R A F E 4204 P T & T
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AERE A e P 32 8 (Hsuetal,2000) > fe S8 @EEF 25 S Raanihin i
F R AL ERT SBREOTE YT R ERE RS LR 2 -
Flob o APARR] S REDA AR S B ek R R B EZTEAM A

B g A A chpF & 4p i (Dang, 1977 ; Cerda-Molina et al., 2006) - #Am > &3 dah v &
LF o~ ] R

B ke 2 £ D RoRe ek A e b 2 @ 4 (Zeleznik, 2001)- o AT
e A BT LA S p BASRBE DI At B RL Y s FReE R (L
< 92503 100 pg/ml 2. fF o A p *FRE > e A £ GRS R P 0% 9 5 F
10 = o prprerwp- fRER * 92 SBRBERF O @t § @5 (Shimizu, 2008) - Jgi#
ek B Ajne B g2 p AJ5 5 12 7] 15 = (Shimizu, 2008) - » B #&j& ik i€
BERS FALFERP - Ra Mok R EALARRG 2R e BEEER
JEX) % 350 po/ml s S RES PO~ FRER] 5 290-300 pg/ml -

R fmre g BT R 1S o) BF I ¢ B 4o(Weinbauer et al., 2008) - A 7
JooPARELT PR T2 ) g RIS AR o gt B A RRIEAR 2 0 Ao B R R &
LA Ap i o A w5 F & 14-17 = (Shimizu, 2008) » p + #&4% 10.5 ¥| 15.1 = (Nigi,
1977) > 1 3 58RI 12.8-154 % o H B fp A i ehfist s 2 H @ RES AR o RA o
BPrehE ERIRIETS PR G g ERESE P ARRE -

NALELBRLER P LY e K AR b X & £ &7 (Dukelow, 1975; Nigi, 1977) % Jfj 4t

3F 2 E(Wildtetal., 1977): @ 4 #gengtrifz» @ 4236 (Lousse and Donnez, 2008) -
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B A FEAOEL Y PRI ERPPRERERT §RFL A DTLEY 0%
P %ﬁﬁfﬁ‘»? AR T R R T € fﬁ"ﬁf@(Nigi, 1977) - ",f gz et B £
Baos WP 2§ BB ¥ eher & 3% 8P (Hotchkiss et al., 1971; Stabenfeldt and
Hendrickx, 1973; Channing et al., 1977, Aidaraet al., 1981) - &4 3 ¢ » 15 & 48 & p
LB B P AR el o Tt RN fra%%“ﬁ PARBEEZ FE R A E - AL RE
PERIEH R o T EFIE P ARRBRE D% o
FE s MEL R AT ARBREEREE TR RS TR §

PBDL ¥y P %)+ 24w 4 (Weinbauer, 2008) e 57 3 97 & TR BT A
AT OBREREFERSNSY B0 H R kL B TR B AP e

FLELAELTUHARL F A a2 GRFLFAY F o F X Jes ) o A2

AT 11T 3877 o
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Table 2.1 Endoscopic equipment used in ovarian cycle observation

Rigid endoscopy equipment (Karl Storz GmbH & Co. Tuttlingen, Germany)

64018BSA, Hopkins telescope, 2.7 mm x 18 cm, 30°

30114GK, 3.5-mm graphite and plastic cannula with valve and stopcock, and
trocar

30322MDS, 3-mm short curved Kelly dissecting and grasping forceps, plastic
handle without ratchet

495NVL, Fiber optic light cable, with 90° deflection to the instrument, 3.5 mm,
300 cm

62120J, Veress pneumoperitoneum needle, 10 cm

20043101-020, Tele pack NTSC

26430508-1, Electronic Endoflator Set

18
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Figure 2.1 Endocrine profiles of estradiol and progesterone during the ovarian cycle in
the Formosan macaque. The day of the estrogen peak is denoted as day zero, and the

durations of the follicular and luteal phases are counted relative to that time point.
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2.2 PALGELE T S REZ PR e PR B oG R 0 22-A &
PEl R FRERAR RG] P > AR AL kG 0 RV LE] R AT 0
JRie c22-B. AR - X TR BA AP LEPape R A REL LG 0 22-C.
PP aRA-A8 ) B R R Y B d o A G RF i F o 22-DE P2 R
i ()4 G 7 L2 For § A F o 2 PBES) B i d arkiE e A G R oA
Brrisimie ko dl > PV R FIPE A G oen el o 2.2-FG. $ AP {8 48 pF 5 iz d
B e BT P ELEA D 0 22-H. BPIS S X > — BARSE L L o

Figure 2.2A-F Laparoscopically observed sequential changes in the ovary and follicle
during the normal ovarian cycle of adult female Formosan macaques (Macaca cyclopis). A.
During menstrual bleeding, the corpus luteum was still visible on the surface of the ovary,
although smaller and lighter in color. A small and undeveloped follicle can also be seen. B.
On the 7" day of the menstrual cycle, a developing, semi-transparent and protruded follicle
was seen on the surface of the ovary. C. At 24-48 hours before ovulation, the follicle was
pink and larger, with a dense distribution of surface capillaries. D—E. Ovulation: a remarkably
prominent vascular pattern was observed on the mature follicle (f). A stigma (s) was seen
protruding like a reddish bleb from the follicular surface. A hemorrhagic plaque will be
formed after drainage of follicular fluid. F—G. At 48 hours after ovulation, a red and jelly-like
corpus hemorrhagica was formed at the site of follicular rupture. H. At 7 days after ovulation,

a mature corpus luteum has formed.
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¥ =% BE° #2Z f(medroxyprogesterone acetate) %
= %% % gk (levonorgestrel) ] * * Bl % - A ¥ & (Macaca

cyclopis) 2 Fe3r#12. 7 3

4 & B #% (Macaca cyclopis) & 4 #E + B * & & P (Primates) ~ 5% & #*
(Cercopithecidae) ~ & (Macaca) > = 2 ##EFF > p FLF A ELL FOHAHF o
HIR B pthss 0 AT B FIA L 3,600 2 % BenE RS Y R TR 0 2 500 3
1,500 = ¢ PR E R s ¥ L (AT > 1929 ; Kuroda, 1940 ; McCullough, 1974) » 4 fF #
B2 & f 9 fr & LRBRA gL iRe § a0 BARGD B3 2§ & BRRY 10404 ¥ (3
$£52002) c Al d eGPl LA E > - 20330855 FEEAK

AT R AR o U AR TR R Ec25 Ty o 2 A FRERE 9 25

<l

=
iy

FARREL Y APMA Y 6 oPeng ¥ A 31 1973 £ L% 5 29.4+ 155 % (Peng
etal.,, 1973a) » Chen % 4 3+ 1990 # @& % % 5 27.8+ 2.9 % (Chen et al., 1990) » & % «
%1097 A R L 273489 % (4 5 1997) > o F iRk @ SR el d R
bel A - BB G B Y o R B AN Rl ERREL T EEIREE A PR
JEenR fie F (Mating season) 5 & & 19 ! I fp & h2 7 o 4 5 H(Birth season) & # & 14
" 1 6 * (Hsuetal., 2000) > 4= ¥ #§ (Gestation period) ¥ = 162 % (Peng et al., 1973a ; Peng
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et al., 1973b) o 4 A HIEE 4 3 0 R AT B P B LB AT L4 1 PEEn T BE A B
BB A R EA I FRATSEEAR RRETRELE B0
EEE Y S WIS R RS FNIE s SIRTRCE S JF-R T EN TP
Bid |t NW A b oRE AR N% 07 B 2R Flig 0 Aot erit R
o e X ESAR B EXDRAES P SRS SRS SEd T RS
Kfg®p g R A AR P 4 G 4o B G B R B ] Al 8B oA
ReNBL K2 2L L R el b ds 307 A d R EFEF A AR B2 ATHRL
(Jewgenow et al., 2006 ; Killian et al., 2004) - #X @ » AE % & if o004 734 Kog 5 2 4
TR RAOEEESLE L TR E R A AN R AT I N RS o AREESR

A E R G 0 T3 restrategy dp e E M EE SR R CFT 0 CREFE S FAT LA RS A

FEE NG wiptkan Y > FISRERRRES © B R RIEF A F o Rehie — 3%

1
T,
-
NG
T
|
i
=
A
g
F_k

HREEEY SR F - FRIE G REL gk B
Ll B R R TR p AR R IR o s R A R AR o Y
e £ 5 Al Bl AP EAAR B FLFTET S H R 95% M b
HRAEAAA ]G REAEEERE R AF R P AP PR EEF A
Zaivr P2 o p A8 TR 7 & E (Jewgenow et al., 2006) o @ 5 8RR A 5E
F] %4 et H - a2 g ik 37.5% (8K 0 2012) 0 Bt rstrategy s % 4§ & 4 Arrug

LA PR AR REEET A FE A AP AT AR ST A P E
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BE e L L S R

Bl d foded mpER TG (1 HE P AW SRl 2 F 57 S

4, B NP B ELERPHI PF 5 P 6T EAFERIATREr S AR

_—

P6 FMBIERE (7. EANPFRAPEE Ry - AR T U 2P S
e BF BT IR R E 4 i & n B 2 17 40 8 (Massel, 2014) - @ 1995 F W $
FPRAREEHGLES T 2SR NESBAM L FE DPFEG ¢ A
(Etonorgestrel ) ~ & & %& 4% % (Proligestone ) % & ;% :%& iE4% 2 (Melengestrol acetate )2 % 4~
o IEEEET A E ZRSEAE S AE o

‘F‘ﬁ’x v f= 5 fr (Medroxyprogesterone acetate ; MPA)MPA & - f8 4 1 & = 9% jr
2o LR MM AT > TR SFONE A 0 w2 R TR B8 0 m g (5% (Schindler
etal.,2003) » 23k X} T @A @& ¥ v iF5 @2 % ¢ (Morrison et al., 2012) - MPA ¥ #i=
COPREdr N E e AR L TSR] FIES SR LR FIet T U AT A2 (8
Begd Bk @ F K hi®r PR (Mishell, 1996) © MPA (£ % 583 g %0 it
AT A A s o BT ARE e AR pr B W o BT RA TR 2 A
4E TR O @ PR T F R Frd] o i ch o i 42 (Mishell, 1996)

MPA A2 A & L8 * = & >Mora & + ¥ €457 5(Macaca mulatta);i & k-
BEHEMPA> TR Fe Y MPANPp- 2 A ak R > FIE & NG S 247

- 4p 2 (Mora et al., 1976) - Hild-Petito % * # ~ & J72/7 j& %22 MPA & 7 ;1% 30mg & »



103060118 %2 146 = (T FE 2 R AKE Y L we hE B - EB o3/

WREED St BB P RLEL NS L ET RN YRR BE

Mg A4 2 72 3% I (Hild-Petito et al., 1998) » ¥ “b & & fasg < fKE> & > Shimizu ¥ 1
& & % (Macaca fascicularis) £ T /L &+ 15 mg/kg 79 MPA > it 33 & 24 Frd| 2 75 8 %

PPEE 161+ 17 = chvcdk ;Shimizu b P - ¥4 d 3R chp AREAL T L MPA

4o

(u

- #4115 $epld p A KB (Macaca fuscata)*s 4= #| & 7.5mg/kg > 722§ L pert 2 A
oo HE LR E S 194molkg 0 I HREE DT DrpE BB X B aRE Y
Fi{iF e 5 0 # A A (Shimizu, 1996) °

% %34 fik (Levonorgestrel 5 LNG) /T 4 1 & = & 02 &~ # ¥ 1 19-Nortestosterone
#7243 % (Schindler et al., 2008) © LNG R i£.eni@ * >tk B »c s 2 % > Mk 3
CRREARF P ST B A TREEHoEIRIEA NI R > L w RIS

%2 - (Moore et al., 1995; Munro et al., 1996; Novikova et al., 2007 )o # % 2_ ¥ % {54

SRR MDA R R EEL 3 FT R F R 0 Al 215 3410

k\»u
*’.

RN EA 04mg € B3 BRI TR G A Y ik 5 PRI T 5E2
Bt R FFETES LY HE G RAARIFR LS AP AW ERERTIES

MRS IR R A B R B R T HAR DA RT L TR

MR 5% &3k v odkcE (Landgren et al., 1994) - LNG A% £ #fenig * % 5% & fd %22
CTEAEAR O AREFT Y REFApN0 B E PP o & Nagle ¥ A Ry
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Voo I PP 8 B @ * ApTE 8~9 /) PF 0 & =t 2mg v JR LNG > ¥ R ] E
k j%(Cebus capucinus) h¢r &g e ¢ 3% > B H @ AP ee PR 5 s % (Nagle et al,
2009) - % & {j&(Macaca fascicularis)» 3 #f i7&%= 5 484 » & % #-50ug 7 LNG 2
wAGE Y T I L BT E R AR A Y - RAGRAL Y F L AR

¢ (25-35 days) £ 16~29 X @& *tds A H W REELR * T 0L skt £ b FiE
(Nakamaetal., 2012) ¥ ¢t > & Ortiz & 4 #7537 { P okt @ * LNG P& ghen
EERM B Pdg D %k jE(Cebus paella) e F 2 feilis - PR 0 ¥ TR AL T L
#0.75mgLNG > &2 8B H ME 5 o g2k G PrglRiranr i 0 By TR L | 7
4248 5mm PFE £ (Ortiz, 2004) < % 7 v IRES o TR 0P IR - G B LNG ¢
@ FE o I LT e N2 5 70mg LNG =] g 45 ~ ¢ & § & & (Pithecia pithecia)
AT oV e e 5 8 B (Savage et al., 2002) o 74t 7E 1% (Saguinus

Oedipus)® > f1* 2 7 LNG e84~ » £ T » 4 5 % i 0% % (Wheaton et al., 2010) -

e
~=h

- fEE* VA RR FLNG 3 g poE S B2 5P f#(Macaca mulatta) <+

i

TN EF X 2bug 0 VRS R MO T R RO R o eSS
- TALR e Z(Wadsworth et al., 1979)

FE bR @ % ist MPA AT JRLNG 2 2 N A G R fgad i 5 g L E P
it g prdlit e 2wt R R TE Y 2 2 N ]2 i dlancsk o Ra a2 f B
HREY R B T AR B8 P e L BRI e 2 B R T

B H 2 e R LNG #vp Lt MPA & 30 I B R 2 N
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RS e JRAICA R u Fl(s H5 ER RS X5 101 50)6 - 15 k2 & R 1T
B89 2 zupie 15 L2 A vpEdF g2 & g RBEHSE - #4707 g4 iR
T4 (100 cm x 76 cm x 76 cm)p 0 F X AkAS B > ¢ RS EEHAAEE S o 82
ATRIEEEL L ARA o SREFLEME 2P ETIEARY L e 1 ERBE T
s b FA R D F - w6 & uyep isdE 2] MPA( Depo-Provera®, Pfizer,
Kalamazoo, USA )& (7385 ; % = 24 & v JR> ;Y34 LNG( Microgynon 30, Bayer

Schering Pharma AG, Weimar, Germany )i& (7 i85 5% » 5 PF#-LNG 424 » 6 5 ¢ & 8 >

Ji

FRETA2E 52855 LIFHRE  FHETRFFEH 200 PRt
SRR TS T A AR E 120 3 10287 ka7 8B T RRIR

BRBRLEF - A EERE TNBEHRPERETEI I e BHR L&

RBEFENFRYPTEILS PR WA o F E L pyep 18t 4 molkg
Zoletil® 50(Zoletil® , Virbac, Carros, France) » *+ 30 — 50 A &b crfpfis B fF 2 (7 4 g
Ron R ABEEZLEH TR AT T

EELE D SRR ML ER R TR TR E i o

a2

wR R AR A 23 BB A S NSRRI E 9 3-4AmL e R0 A B F

28



}}] 7}/&&’]@/?] ’]@é ’]@ 33—“ im’k’k’t?— ﬁ?}ifiﬂ ﬁ&—&, 2m|_.\1./1i’ 60009’
10 A 4 fs > Poi A WG F 4080 CTilir e & A472 % o FRIFEAA B *
7 % it £ % Cayman Chemical® Progesterone EIA Kit (Cayman Chemical coMPAny, Ann

Arbor, USA )22 Cayman Chemical® Estradiol EIA Kit(Cayman Chemical coMPAny, Ann

Arbor, USA )t ipls ¥ Z R &70p- ARk R <RI E S 2RI R BRI FRP 500 BER
“L‘_V E-fi
REH T RAERAIEE SRR P HRERB A EEN EESE D g

N EREHP RS L R 4 d F (Liu’s stain A and B, ASK®, Taipei, Taiwan) %
ORISR BT M T RS I RE RS BRIEY P A e i o

F R FRPEE R

Bz EPpEA BT MY D% - e 6 SrpEi v 1t MPA B 7R 0
BLA50Fh/=x oA - o JIF ER LA IR KRR R AR ENEC LR S
Lo Bz 48 EEFCIR KT NG 7R #ME S 03 F S /x/T P >
FAAD > I ERELEAITRRKRL R DAL FERAR T 0 AT B ES
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LR E e NG B¢ pp- BRI B Y P R L PRGSO
0% Ajpe 2 TR DD BEPIAPHEIT P P apde o PR G L epD igd
|78 = @ {4 e X (Saldarini et al. 1972) o $5 2 {5 4 2 P er p B 1135 LNG a6 —
AR ingt e R E e

i@ * SPSS it {7 5Lzt A 47 o 12 paired t-test vt fi B2 v PR SRS R A A B
# % pvalue<0.05 &7 @ EHcdp2 FFE B F LR > % pvalue<0.01 Al&T & 1A ¥
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BB AT SRl L B RE(N = 15)d S 2 1 F il 2 8 Rk B b
1 Jet BE R K Bﬁfs&ﬂ’ﬁﬁ%% Fof o Flpt d ik P p 2 F 1023 P&
ZABFEFYEERE B Ti05 2829153 % » FUI FASHREF RS
EERZ S NRAF -2 FRFEPN =15 F IR B FFY To5 28.04+3.0
* (% 31~

RFFECZERHREL Y VP BEEMIRR C AR It 0 R
Jk R AT 27.94+3.34 pg/mL - 473.87 £ 102.6 pg/mL P55k 4 5 & 4% 5 - B (R
1); Zfr2%4 > P43 0.28+0.06 ng/mL-2.18+0.38ng/mL & » » 22p¢ - fadple » %
HEA4%- BHEEWEIL-

W R DR FEFRESE YR BRBRTRE S R IRy P LB R
SR N VAR et 4 mre 1 B K v ¥ (basal zone) ~ ¢ R g dmie
% (midzone)~ 2 & @k P A dmre o ST = K lmre iR R kR R B H s e
Freofipin  BERFEEHRY T A By o B ea ko A AR 2E 2P B
R RS AR R e B it (B 3.2) 5 TR & 1w S () 3.3) 0 &
POHE S AR A w e DB F R BTV LSRR T L we
(B 34)> poprdiird 2 kRs R ERB%E R WMYP AR e ibrg > 7 P B e by

B e AR T SRR M 2 I RET L L R (W
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3.5) -

FPeippiadfigper

6 &bt & B RRSE e it MPA & FiRs o AR 5 150 F R/Z o H T - = fh

W

WHRRES FEFHFL TR LEA R RGBT TWE- BEAMERRT o B
RIS A S s A R R ORE R P MPA g & chd et
HERETRFYIB I EENTAFNAS B AL A (B 36)- = B Tisw L
23.07£4.99 pg/ml (11.8pg/ml —53.7 pg/ml) 2 0.47+0.15 ng/ml (0.21 ng/ml — 1.67 ng/ml)
BHREL G EFMEEMR(P<00L) TH=7 5 4508 pg/ml 2 1.71ng/ml > ¥ % 341
BEPE S SRR T R W - RN AR chig R o B R @ Eeps AR BRI
REME PR > L h- BAMFI3 Hep- @38 B P S BAnw 2 o (e AR 7k
¥ Frd) et @ (3.6-F) o

V- g2 ed 4t 4 Beppro R NI LNG 2 F35% > #E 5 03 % /=/
oA X oI EEFALEAT R RELRY DAMEE- BERY o v JRLNG
HEMEE- 2w kR RPRLS S AT LNG 2 sk £ 7 £ 32 B R4 FpF T2 7P
EHHEREY FT pe(%-2p)2 FHP(F 3 p)%E, FLL g8 (%90
2R 1Ap)E S FIAATHY(F2p 2 57 p )R EHa»w BUHETaFriy
B oF15 fimie(%-14 p 2 %-9 p )&, W FI5 NmueBPeriya; > H gt per

F%ﬁa&ﬁﬁé,ﬂiﬁ’»f; —k%égw ]59 X > ﬁiﬂf*#kgpﬁﬁ&ﬁw 47 X o é__bbﬁ};fﬂ& F15 4 Ikvﬁ
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Z A Bz Tk R A Y L 30. 58+7.62pg/ml (19.8 pg/ml — 38.5 pg/ml) 2 0.22+0.02

ng/ml (0.27 ng/ml —0.21 ng/ml) » &8 3% <> %+ pe % (p < 0.01)(H] 3.7) -
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Fr & #H

R EZ BT EHPMATL > 5 o Peng ¥ 430 1973 # gL 5 294+ 155 =
(Peng et al., 1973a) » Chen & 4 »+ 1990 # @ %% % 27.8+ 2.9 = (Chenetal., 1990) -
FTEAMI997 £y R 27.3£89 X (F % > 1997) > Nigi & ~ gLz p ~ fREd ik
#p 2 26.3+5.4 = (Nigi, 1975) ~ Dukelow % % g% & {#j& 30.9+£ 4.8 = (Dukelow,

1975) o @ A GRRHRA Y ¢ F IR0 RS L B RESEL BT ’T‘ o~ RBRREE

~E

BRWOKEFRERS - I F DG 2P - X2 EHFEY THL 2879
834 % » M BHELRERL > HF Y- B2 15 FIEBRITTRES LG5 2 4K
B o IE Rz R YRR E T T u L 27861344 % ¥ 2821+ 261
T BRF LRGN 0 BT AT 285 L Ap 0 o g R R L AR
FoOF MR A FEREHRL oA RFEWAFTY 0 S TR E FRP L
MiF i 2 TP 3 & & e % (Hotehkiss et al., 1971; Stabenfeldt and Hendrickx, 1973;
Channing et al., 1977; Aidara et al., 1981) -
RREFRZLFAREIAGFEH T HEA BRSO > SR H AR B
AR T PR A I ZOEE e A A PR el 4 vk (Wildt et al., 1977 ; Deschner et
.,2004) » 82X & S RBEVEHE LT EY 3 RFL > LR AL RE > T
BAEA F AR 0 SR A PR e R IE S e s &SNS B
hELEP I (F > 1996) o Flpt 0 BRI R TR > UL HIRR LR &g 0D

H RSB TR ERIET g7 AR c AR e B RE LTS G
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AR A F R RS

N E (BB fR)a T T o VL AL HED
Fe et fr P A 22 e (3R o

107 %= 7 (Moraet al., 1976) »

B AT AR IE A E

T 5 MPA i ¢ ER

FF B4 LA R Y 9ok At st
P TR RERD R AR T A 86 1 174 X chd I I o hiF
Boodps BRRARL Y MPAER BB B8 2 Ti5E ;339 pg/ml

1ng/ml- iz &% %
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2 L A RRAESTIR 2 AR T e

Bk g4 FL3 2 B b A NENES

- e Al AfEEER 2 3 - b0 TS 128 R w A

PSR B
Ko L o0 FRAAFLKFRATALRFRBLAGFSFTYFR PF RLR
P B S 110 3 12 7 (§02003) ot 2 Bl A T 0 S RRIER
1997; %

s o(F
s 2002) » T %i?ﬁg%%@? KR ?P%xa-;)@paﬁ;"‘ 1l

2E 7

#rld iyl
od T v MPA 3 S Bp £ B REL S RF L S = B ind sadrg] o 4o b

PR RE R R

CEG L2 PR LR SRS A AT 1 FhE A

pa e awLNGawek &% end AP ET 7 k% (Nakamaetal., 2012 ;
Nagleetal.,2009) > A ftér 5 8 | Pl F fjgie b EF U TP 5 &5 =X

o

E 5oehv
PR LNG > & * B I 8~9 /] % » ¥ 12 3r 4] % k& j&(Cebus capucinus)s¢r i m e » #3x >
F e gpee )il sk (Nagle etal., 2009); ¢

& 25203 13 % 429 50 4 5 chLNG>
B P4 Y PP g o B2 AR T

w AP (16-29 = )7 ¥ iz enE % > w7

b 2t
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BAAFEH RS I 0 F 12 % aouf sk (Nakama et al, 2012) 5 & A #g ek 4.
FHR TR ER G (] A7 L3 % (Novikova, et al., 2007) - 82 A F B2 K

PE L EE A R R R

fra
-
i

2o AP 6 IFT 2% P EE L pPris,
002G vk S FLLgr FlA ey af M RE - K F DT fock itz 1620 %
BIp » DREFFH T Ao b BT AFEESTIE O PR B o FPt il R

SV P ER ARG M oA FIS R Aigie Wi 0 TRAeES > 22

&

cARRENALELZ AT 0 Jpie B rw 24-48 [ pE g L 3 Smm o Fl 2 i big
R NP A ER VR AR FE TR 0 BE B2 D Bk
HRATVE -2 BEETE 3% AR A F HOTHRBE ) AF %Y FI5 2
PR PER S R E TS 79% 0 2AETIOETE G 76.9% 0 4 2 Ak D AR
Mgt e (p<00l) o FXIrflz B2 o Tt kp BMESHLE > U ITR T
AR EY R Ehdl Y jFfE F kR end B (Nagleetal, 2009) - fe i #1% F|4p 2
gk o d PSRV E S BRARIEFELIMT R G S EMREE S B REES L
FEEpHI A o RO AT AP T IR LNG Plat £ PP Tk AT
WE AP EEREAPEY Gk o P ZNE IR FLETLS v IR LING;

W AR P L o MR E & R B F e S REL R

TR o Ftte Forr R A LNG 97 ¥ s R el A St ¥

FERP RRRET e 0 E AW B H T P AR R F
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C BT EARY O AAPARMR TN GEEITT L ABSH 0 b
bR A T T A T BB R Y 2 BT 4 AR R R R
RAHESEMITE 2 A A F B T UG P ARG 9;]18%‘1 ~ 3 g T
R E g PR 28 2 5 (Valerio, 1989) 5 & E JRAF~ R 2 LA E S D
B gE % M2 }%I"’% vzt 4 F & B (Boltonetal, 2012) » &% ¢ > g2 PR &
FMELRFPREORE TS S BFT X 2R S BRE R Y
Fig WA dppE o DE YR EPREVFHABFNI L B SAG] B - 2 95
4502 2% (Massei and Cowan, 2014) -

et fhd BP0 BREL AT G ke 2 2 MPARG F
D ERA T L (PR T o A G LW A RE 2 F Y R A F R B i hil e

S 2 BicE L E P B R aeEF o @ f»'mfﬁ R BN s s ) a}p;‘i o

37



Phs A IREMHERREL A RH I ERE  FEEHES £& X 8

MEEFEFET F BB 4pes o

38



% 3.1 14 & et 4 BRERIEEHF T 2 HIEINERRTE LB = AR

Table 3.1 Three consecutive reproductive cycles of mature female Macaca cyclopis based on

vaginal swab and appearance

no. 1st (days) 2nd(days) 3rd(days)
FO3 37 29 27
FO4 37 27 32
FO5 37 27 27
F06 19 29 27
FO7 35 34 27
F08 16 29 29
F10 29 34 32
F11 37 22 29
F12 29 27 29
F13 22 27 24
F14 22 27 29
F15 15 22 32
F17 34 29 24
F18 34 27 27
average 28.79 27.86 28.21

STD 8.34 3.44 2.61
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B 31 c@REEFairt > RPFIEAe2 b - B2 Z a2 2 /50 BY &
T W7 S0 Y AR R REAST R B A o Tioowe - RN
% g AW 5 3. 34pg/ml % 473.875 pg/ml 5 TIoch B R M2 BB EA B 5

0.289ng/ml 2 2.184ng/ml » ¥ ik e 4 sEpod]rn S 2 PRV L o

Figure 3.1 Hormone pattern of Formosan macaque, control group. [JJsymbol at the bottom
reflect the day of menses indicate regular cycle is demonstrated. The average peak and nadir
value of estradiol concentration was 3.34pg/ml and 473.875pg/ml. The average peak and
nadir value of progesterone concentration was 0.289ng/ml and 2.184ng/ml. The data could

serve as reference value as coMPAred to the test groups.
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B 3.2 o SHLREHT SR TVRLIEdd o kB el m A > E

e B mie i s o gk L mre gt o (RN 4,400 )
Figure 3.2 Vagina smear of Formosan macaque under menstrual phase. Marked white blood

cell and red blood cell could be seen. Uncornified mid zone cells are more than cornified

squamous epithelium cells. ( Liu’s stain, 400X)
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W 3.3 cmEhe DEEHY BB T T A2 AR e Rt ARiThE v

m Ik o (FIN% 4,400 7 )
Figure 3.3 Vagina smear of Formosan macaque under follicular phase. There are increase

amount of cornified squamous epithelium cells but without red blood cells and white blood

cells. (Liu’s stain, 400X )
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Bl 3.4 CHRBEZETHREERY SR T7 LA wivlE

2o & v b g lmie o (BN 44, 400X)
Figure 3.4 Vagina smear of Formosan macaque under ovulation phase. Epithelium cells

peak at this stage. Large amount of cornified squamous epithelium cell with condensed

nucleus could be seen microscopically. (Liu’s stain, 400X )
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B35 o Asies MM ILFHy - BT 7 LA K me byt o @ ¢ K ot bid > 1

Taa v Lo g P R4 o (1% 4,400 )
Figure 3.5 Vagina smear of Formosan macaque under luteal phase. The number of

epithelium cells decreased and replaced by mid zone cells. The number of white blood cells

will increase again before menstrual phase. (Liu’s stain, 400X )
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@&69%%%“#i%“%ﬁ&imﬁiﬂﬁﬁﬁ%ﬁkﬁﬁoﬁgﬁﬁgﬁﬁﬁ
e L et 150mg T SRR S S S P & Y RS WA AMACKRES > R T ER L
Sppr gl AR T SRR P P o d BI-AF LSRR EA Y R R S
AR AB G > S HY o R FHY  SHD R REY > H AR YIS
ER A APk > IV RFIA45B 0 > =2 B0 Tio2 L P rpo AR Ak
B & w5 23.07+£4.99 pg/ml (11.8pg/ml — 53.7 pg/ml) 2 0.47+0.15 ng/ml (0.21 ng/ml —

1.67 ngiml) s &2id by & e 2 i ¥R B B ¥ 127 M(p<0.01) °

Figure 3.6 Hormone pattern of Formosan macaque after intramuscular injection of
Medroxyprogesterone acetate. Serum estradiol and progesterone level was test every five

days after six females injected with 150mg MPA. Arrow head indicate the time point of
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medication and [JJsymbol at the bottom reflect the day of menses. From figure 3.2A to F,
the test macaque was under early follicular face or late luteal phase, luteal phase, follicular,
luteal phase, luteal phase and follicular phase of ovarian cycle respectively upon the time of
medication. Suppression of ovarian cycle could be observed in all females and last for 3-4.5
months. The average serum estradiol and progesterone concentration during the three
months suppression was 23.07+£4.99 pg/ml (11.8pg/ml — 53.7 pg/ml) and 0.47+0.15 ng/ml
(0.21 ng/ml — 1.67 ng/ml) respectively. Which are significantly lower than control group (p

<0.01).
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B 3.7 -#RET IR

)
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VPR e ¢ P AE R ASRES o ow Supd LS RRE T IR

00ug =% 2 isH 5P v po fR2 B A4 RIS » BEdg T B R PR

WA 5P e d B-AF I PERREAS Bl ipe (%22 30) R HIP(F9

214p) FRP(F22 7 p)2 e (%-142-9p) &FI5 N mae EporiFa)

B2 PP IR E (S - TR EL 59 X 0 i

2

ip T

EOP R R AL 18 AT * 5 M PR

F1o z vp- e 2 B fip 2. T30k B & %) 2 30.58+7.62 pg/ml (19.8 pg/ml — 38.5 pg/ml)

0.22+0.02 ng/ml (0.27 ng/ml — 0.21 ng/ml) » & ¥ > 448 2 (p < 0.01) -

Figure 3.7 Hormone pattern of Formosan macaque after oral medication of

lenovoprogesterone. Serum estradiol and progesterone level was test every five days after

four females medicated with 300 1 g LNG. Arrowhead indicates the time point of

medication and [JJsymbol reflect the day of menses. From figure 3.3A to D, the test

macaque was under follicular face (day -2 and 3), luteal phase (day 9 and 14), luteal phase

(day 2 and 7) and follicular phase (day -14 and -9) of ovarian cycle respectively upon the

time of medication. Only F15 show delay ovulation. The estimated ovulation time was 59
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days after last day of medication and 47 days later than original ovulation time. During this
period, the average estradiol and progesterone value was 30.58+7.62 pg/ml (19.8 pg/ml —
38.5 pg/ml) and 0.22+0.02 ng/ml (0.27 ng/ml — 0.21 ng/ml) respectively, significantly lower

than control group (p <0.01).
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SHRIER CHREPFEE BB | B PHEBRREG 3 R D
Bt > 7R £ 100 £ 3600 = ¢ chBE ~ £ F NS FER G4 Bdk s T8 0T LA 5
& i eggE g (Hsu and Lin, 2001)- el B RFor BHER sy - B2 FGRIE
T AAp g A o F o & Ny BRBE R E I v L X BB £ a3 % (Priston
and McLennan, 2013) -

G HFHREDE T R AR A FERELL A AP EE ~p A RS 7
fy R BEagpiniiitd @ k(Buseetal., 2008) > & 4 > ] * ﬁs?] “F R ST R & T 4t
1970 & i (Westhoff and Davis, 2000) > @ B " < fir§_pb £ jiFenc i 3% (7> 28 @ > 1£_1980
£ R As N RS DA~ PUBRBRE DI B B S ARRER * P ARG B L e g
IV g e 3] 1970 & & e p & REsE(Nigh, 1977) 55 & 1 F i eET 5 FRNA Bk B
fE3] s A3~ e ke s @ ARsE4e R 7 (Buse et al., 2008; Weinbauer et al., 2008) » @ J&
BN ARGLER 7 F AR A ip AT ] AT e -

p < Martelli (2009) 7 =« Fh AR BN RERERF P ﬁﬁ-‘ﬁﬁgj o ? gk e
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Feaet bk kREE P E2 7 4] (Shek and Cheng, 2010) - p #Rﬁﬁiﬁ R
AR AR T e 34 1 e e °r il B (EngenderHealth, 2002) » v # &
PR B KA R o 3PS eF 5 BRI R EZ 2 A4 (Kumar and Kumar, 2012;
Martelli, 2009) = #7732 B et 3= o BORIET] " * e ARSLE 7 F B 2 st

FAsPFlzZ g YR FE IR RS A RN F AP o
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> ¥ peps ALd sep 728+ 0.03 mg/kg < Dexmedetomidine hydrochloride
(Dexdomitor®, Pfizer, New York, NY, USA) 2 3 mg/kg =+ Tiletamine-Zolazepam
(Zoletil®, Virbac, Carros, France) kit (73 % » &t (7§ H 36§ 2 89 G B &40 £ Jir
f%4_d 1% Propofol (Lipurol, B. Braun Melsungen, Melsungen, Germany) 2 0.4mg/kg/min
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%o B L REY o m enEE F b VCp SR TEIES B § o RE MR
IRIOVE <

ﬂﬂﬁﬁ*%%%

PAREETESEAY P CRFFERACHABSPRFFLRRG > 5 4

P IVE s ip] £ .l_g,,ﬂ—s’\_i/{h—%'_l— E gﬁgpiﬁs—‘%ﬁq{;% s %%‘p; R = +ais i §P ’E:;Ta"’l R

\1‘1

A josiVE T REREY o N OALGLEE R B B £ ARE bt S (]

fx\q.

T

=t

4.1) -
PALBLI R SULIRE S BRI 08 R L 0l Rl R
I*'«‘\ﬁ%ﬁp? LR 7 - = g l.—a'glle N A4S ipﬂ; , —r’\}]ia ALIERIE S 7 ke A

s

0.2 = A ehig v Bgis 14 F "R #-(Veress pneumoperitoneum needle (62120, Karl Storz,
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Tuttlingen, Germany) % g v &R o pb FFs BRI R AL T TIREN SR B S g oo
- L § R4 = a o AR 0 e 8 (Electronic Endoflator System (26430508-1, Karl
Storz, Tuttlingen, Germany)>e = % i B % #8E T "L BRPIE 12 = F K4 o

ERFE B i # "4 A+ &% ¥ (30114GK, Karl Storz, Tuttlingen, Germany) ]
e - v F o~ LEE S o pEa-p R4 (Hopkins telescope, 64018BSA, Karl Storz,
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It eor 3-% 5F 2 a4y (curved Kelly
forceps, 30322MDS, Karl Storz, Tuttlingen, Germany) % 3-% } #1& 7 '&44 (Manhes
bipolar coagulating forceps , 26184HCS, Karl Storz, Tuttlingen, Germany) -

RRER ﬁ#&i&ﬁﬁl PoE T ERTEH T ’%ﬁi%] PR BTV I > R L F
AL ILET » S RIDE P E L ¥ Aple e Vi (7 (] 4.2C-D) o BN 1 A R
=g jﬁw g A w AR T 7 (30321MWS, Karl Storz, Tuttlingen, Germany) ¥ & - £ 1 =
B (W 4.2E) 0 TR F RS R 0 B (R 4.2F) o 1 ALBL iR A 0L o B F
R %é%%“f % ¥ (B 4.2G-H) - B ARLEL ~ R e R R Y A N
4~ £ T 7 B (DVD by P. Martelli entitled "Endoscopic Tubectomy in Macaques”, Karl
Storz-Endoskope, 2009) -

eis > g K 12 4-0 polydioxanone 1 £ P & 3 AE ML 5 TVUR JE e

Dexmedetomidine hydrochloride % %8 % 2. Atipamizole (Antisedan®, Orion, Espoo, Finland)

52



Y ﬁi“{f}:ﬁﬁi’ﬁ » #avp 71 g4 0.1 mg/kg v Meloxicam (Mobic, Boehringer-Ingelheim,
Ingelheim, Germany) % 40000 1U/kg of penicillin G procaine (Penicillin G, China

Chemical and Pharmaceutical, Taichun, Taiwan) #a 3 ftvis ek J§ % o4 % UEF LR 4 o
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Table 4.1 Information of 19 Formosan macaques that underwent endoscopic salpingectomy and post-surgery follow up

No. Age Body Source  Hemorrhagic Other Recheck time  Inflammatory Notes
(yn) weight score/site/procedure  complications after score
(kg) salpingectomy
(mos)
1 7 6.6 wWC 1 No 13 months 1/1/1/1 Released and Recaptured
Mesentery entrapment
2 8 8.7 wcC 2/NI/NI No NE NE Released
3 5 4.7 wcC 1 No NE NE Released
4 10 9 wcC 1 No NE NE Released
5 5 4.4 wcC 1 No NE NE Released
6 10 8.7 wC 1 No NE NE Released
7 8 7.6 orphan 1 No 3 2/2/3/3 Sheltered
8 8 8.5 orphan 1 No 3 1/1/3/3 Sheltered
9 3 3.2 C 1 No 3 1/1/3/3 Sheltered
10 5 4 C 1 No 3 1/1/1/1 Sheltered, biopsy was allowed
11 5 4.2 C 4/fallopian tube/cut Uterus 3 1/1/1/1 Sheltered, biopsy was allowed
fallopian tube cauterization
12 5 4.8 wcC 1 No 3 1/1/1/1 Sheltered
13 5 4.6 wcC 2/NI/NI No NE NE Sheltered
14 8 9.5 wC 2/mesentery/entry of  No NE NE Sheltered
trocar
15 10 11.2 wcC 1 No 2 2/1/3/3/ Sheltered
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16 5 51 WC 1 No NE NE Sheltered

17 3 51 wWC 1 No NE NE Released

18 10 7.5 wWC 1 No NE NE Released

19 18 11 wcC 2/mesentery, Difficult NE NE Multiple subcutaneous mass
fallopian tube/entry  entry of made approach difficult.
of Veress needle, \eress needle Released

cauterization
A 19 & o AR 2012 # 120 2 2014 & 1 T e E P ARG TR B R o Bl hE e WE o WERRIRE FY R ST RIS
BRI A o B SRR AREL A o RIRE/ © RIS/ 2 RITH/ = Rligsg o C sk 0 WC B2 i NE A5 NED A

.
®
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Table 4.2 The effect of Age, body weight, source on hemorrhagic and inflammatory score and the interaction between hemorrhagic score and
inflammatory score

Tests of Hemorrhagic score Inflammatory score Interaction
Normality

Age 0.021 Kruskal-Wallis Test: Kruskal-Wallis Test: -
Chi-square=5.509, P=0.357, N=19  Chi-square=6.401, P=0.171, N=8

Body weight 0.016 Kruskal-Wallis Test: Kruskal-Wallis Test: -
Chi-square=3.162, P=0.87, N=19  Chi-square=7, P=0.221, N=8

Source 0 Kruskal-Wallis Test: Kruskal-Wallis Test: -
Chi-square=0.955, P=0.620, N=19  Chi-square=2.661, P=0.264, N=8

Hemorrhagic 0 - - Spearman’s rho: Correlation

score coefficient = -0.354, P= 0.390,

Inflammatory 0.17 - - N=8

score
YR IERIEAGE 2 TR F 2 a7 TR 1 4F ¢ 72 (Kolmogorov-Smirnov test) (P< 0.05)fx T ¥ 8% 5 ¥ i~ F o 1 4 A ¥ e
£ B & % (Kruskal-Wallis test)(P< 0.05) 7 2% p S#ce &2 & ~HE ~FH RN L 582 F Lalicd S P BU2 AR &M A4
R % #ic(Pearson's rho) 7 f2 J) m BB g L BBl 3 i o
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Figure 4.1 The sets up of endoscopic salpingectomy. The endoscopic tower, anesthetic
devices (syringe pump, Doppler and oximeter), macaque, surgeons, and anesthetist for
endoscopic salpingectomy of Formosan macaques are oriented as in the picture.
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B 4.2 p %Miﬁi%] P E 5B B A7 A-B. - AR (Hopkins telescope, 64018BSA, Karl
Storz, Tuttlingen, Germany ) # » £ & ¢ & 3| ¥ 12 ;*ﬁrj FREFERRWE S5
WAk BBz Hrgip2 T ZTRAPB S BB FFELARTE o
C-D. 12 i Sk by AL 4 3 1/ AR T M4y T4 o0 F 600 4 E Pl T R A4
A B R AL T SR e j“" B AR e LT o E-F AN
3 fE'J_'rﬁﬁ%] PE AWM PMARET 7 T T - Bl SAEE TR RS % p
BiE o G-H P RBEw R AR AT A4 F R L LIRS BB E
B %%",fp\#ﬂﬁ\ TR ROl S, PR AT R
Figure 4.2 The procedures of endoscopic salpingectomy. A-B. A Hopkins telescope
was inserted through the 3.5-mm graphite and plastic cannula until the abdominal
cavity was visible in the video monitor. C-D. The tube was held with the Kelly
forceps, and thermally coagulated at both ends using the bipolar forceps until the
tissue turned white, indicating that the blood supply had been occluded. The
contralateral tube was coagulated using the same procedure. E-F. After coagulation, a
section of each tube > 1 ¢cm in length was resected using 3-mm endoscopic Scissors
with serrated, curved, double-action jaw. The tube was completely severed, and the
resected section was removed from the abdominal cavity via the cannula. G-H. The
trocars were removed while the surgical sites were observed internally using the
telescope to ensure adequate hemostasis had occurred. The telescope was withdrawn,
and the pressure was relieved. Care was taken to ensure that the mesentery was not

pulled into the subcutaneous space as the trocar was removed through the portal site
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Figure 4.3 Healing of incisions after endoscopic salpingectomy in Formosan macaque.
There are only small scars observed which indicate that the minimal invasiveness
nature of endoscopic salpingectomy had little effect on the macaque.
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A2 L BT DETR BT B A e o (AC) MBI AT L ¥ 0l r g g e

Fyep & (M) RCK (S) 2w HIE A (BL) > & it G BAEINH Linte o (HEEA S » vt bl
© =500 um; x40 %) (BD) BT 2 Ak T2 H K h L wre > mE L F REN -
TR TR T AP ARET IS SLBF L G BEEFEET R AR o (H&ER S > B

£ =100 um ; x40 B3 L)

Figure 4.4 To confirm the accuracy of the inflammatory score during repeated endoscopic
examination, the cut ends of the fallopian tubes were biopsied. (A and C) Histopathological
examination revealed normal fallopian tube structure in the muscular wall (M) and the vascular
supporting tissue of the serosa (S), which is continuous with the broad ligament (BL), and no

inflammatory cells were observed in the hematoxylin and eosin (H&E) stained sections (bar = 500
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um at x40 magnification). (B and D) Micrographs of the mucosal folds and single layer of
epithelial cells with no signs of inflammation. These ends were assigned an inflammatory score of
1 during the visual inspection, which was consistent with the histopathological findings. (H&E

stained, bar = 100 um at x40 magnification).
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