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TOM TAT

Dit vin dé: Danh gid chinh xdc tinh trang ndi tiét la mét trong nhitrng Yéu to quan trong

nhat dé tang hiéu qua cac chuong trinh hé tro sinh san. Nghién clru nay nham muc dich theo dbi

hormone sinh san ¢ cay voi huwong gop phan trong céng tdc bdo ton lodi. Muc tiéu nghién ciru:
Danh gia su thay doi testosterone ciia cay voi hirong duc, estradiol va progesterone ciia cay voi
hirong cdi. Déi tuwgng va phwong phdp nghién ciru: Thu thap madu phdn tie cay voi hwong, su dung
phirong phép mién dich Enzyme (Elisa) dé xdc dinh ham lwong hormone theo gici tinh, dg tudi. Két
qmi: Nghién cieu dd xdc dinh dwoc ham lirong hormone testosterone & cdy voi hwong theo gio”i tinh
va dé tuéi; ham lwong estradiol va progesterone o cay voi hwong cdi giai doan mang thai va khéong
mang thai. O con diec truéng thanh, nong dofTM la 9,57 + 2,16 ug/g df (thang 4); 5,32 + 1,52 ug/g
df (thang 7); 10,25 + 2,36 (thang 12). Nong dé E2 phan trong cdy khéng mang thai dao déng tir
0,05 dén 7,01 ug/g df, trung binh 1, 07 + 0,84 ug/g df va dinh la 3,22 + 0,64 ug/g df. Trong thoi gian
mang thai, mirc P4 trong phan cua cay voi hwong dao dong tir 6,21 dén 23,12 ug/g df; trung binh la
15,17 + 5,22 ug/g df. Két ludn: Két qua chimg minh ré rang rang xét nghiém hormone trong cdc
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mau phan la mét  phuong phdp khong xam ldn ddng tin cdy dé theo déi hoat dong ciia tinh hoan va
buong tring o cay voi hwong. Viéc theo doi hormone sé tao diéu kién thudn loi cho cdc chwong trinh
nhén giong bdo ton cay voi hwong ¢ Viét Nam va cdc noi khdc trén thé gidr, dong thoi lam co s¢
khoa hoc cho nhitng nghién cieu twong tw trén mé hinh dong vit, hudng dén theo déi cdc chat chuyén
hod hormone steroid trén nguoi.

Tir khoa: Ccfy voi huong, Elisa, estradiol, progesterone, khong xam ldn, testosterone.

ABSTRACT

ASSESSMENT OF REPRODUCTIVE HORMONE
BY NON-INVASIVE METHODS IN ANIMAL MODELS,
CASE OF COMMOM PALM CIVET (Paradoxurus hemarphroditus)

Nguyen Thi Thu Hien'", Nguyen Thanh Binh!?

1. Thu Dau Mot University

2. Pham Ngoc Thach Medical University

Background: Accurate assessment of endocrine status is one of the most important factors

to increase the effectiveness of assisted reproductive programs. This study aims to monitor

reproductive hormones in civets to contribute to species conservation. Objective: To evaluate

changes in testosterone of male civets, estradiol, and progesterone of female civets. Materials and

methods: Collecting stool samples from civets, using the Enzyme Immunoassay (ELISA) method to

determine hormone levels by sex and age. Results: The study determined the testosterone hormone

levels in civets by sex and age, and the estradiol and progesterone levels in pregnant and non-

pregnant female civets. In adult males, the FTM concentration was 9.57+2.16 ug/g df (April);

5.32+1.52 ug/g df (July); 10.25+2.36 (December). Fecal E2 concentrations in non-pregnant civets

ranged from 0.05 to 7.01 ug/g df, mean of 1.07+0.84 ug/g df and a peak was 3.22+0.64 ug/g DF.

During pregnancy, the level of P4 in the feces of civet civets ranged from 6.21 to 23.12 ug/g df; the

average is 15.17+5.22 ug/g df. Conclusions: The results demonstrate that hormone testing in fecal

samples is a reliable non-invasive method for monitoring testicular and ovarian activity in civets.

Hormone monitoring will facilitate conservation breeding programs of civets in Vietham and other

parts of the world, and serve as a scientific basis for similar studies in animal models, aimed at
monitoring steroid hormone metabolites in humans.

Keywords: Civets, Elisa, estradiol, progesterone, non-invasive, testosterone.

I. PAT VAN PE

Cay voi huong (Paradoxurus hermaphroditus) thugc ho Cay (Viverridae), b an thit
(Carnivora); 1a loai thii quy hiém trong nhom I1B. Hién nay cau tric dan sd cay trong ty nhién
bi suy giam do sy phan manh moi trudng sdng va nan sin bét bira bi. Nhimg no luc dé nhan
giong chung trong diéu kién nu6i nhdt 1a mot phan cia chuong trinh bao ton loai. Khi dan so
cay voi huong dang giam, viéc nudi nhét tré nén quan trong ddi voi viée quan ly va bao ton
loai [1]. Cac phan tich vé hormone steroid vo thugng than, tinh hoan va budng trimg s& cai
thién sy hiéu biét ciia chung ta vé sinh hoc sinh san & cay voi huong va do d6 cung cip thong
tin can thiét cho quan 1y chin nudi dé tao didu kién nudi nhdt thanh cong.

O dong vat ¢6 v, hormone sinh duc 13 bién s6 ndi tiét chinh dé phan anh hoat dong
cua tinh hoan, buong trimg va chirc nang sinh san. Tuy nhién, viéc ldy miu mau dé xac dinh
hoat dong cua tuyén sinh duc thuong bi han ché boi kha ning tiép can han ché d6i véi dong
vat nghién ctru, ddc biét & cac loai dong vat hoang da [9]. Nguoc lai, theo doi cac chat
chuyen hoa testosterone trong phan bang cach sir dung xét nghiém m1en dich enzyme (EIA)
cung cdp mot phuong phap co gia tri dé danh gia tinh trang noi tiét tb cua dong vat [12]. So
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v6i cac viée xét nghiém hormone trong huyét tuong dua trén cac mau don 1¢, ndng d6 chit
chuyén hoa hormone trong phan dai dién cho cac gia tri trung binh ctia cac chat thai duoc
bai tiét trong mot khoang thoi gian cu thé cia loai, va do dé it bi anh hudng bai kiéu bai tiét
hormone hon so v&i hormone trong mau [4]. Hon nita, do ddc tinh khong xam 14n cua
phuong phap nay, nong d6 hormone it bi anh hudng boi cac quy trinh xir Iy nhu bat gitr,
khéng ché va gay mé [9]. Viéc lua chon mot xet nghiém thich hop déng moét vai tro quan
trong trong phén tich hormone, bao gdm céc xac nhan sinh 1y va sinh hoc dé xac nhan rang
nhirng thay ddi trong hoat dong cua tinh hoan, budng trimg dugc phan anh trong noéng do
hormone trong phan duoc do biang xét nghiém twong tng. Nghién ctru nay nham x4c nhan
phuong phap khong xam 14n c6 sir dung xet nghiém ELISA de theo doi hoat dong tinh hoan
va budng trimg & cdy voi huong. Vi thé, nghién ctiru dugc tién hanh vé6i 2 myc tiéu:

+ XA&c dinh sy thay d6i testosterone ctia cay voi huwong duc theo gidi tinh va do tudi.

+ Xac dinh su thay d6i ham luong estradiol va progesterone trong phan cay voi
huong & giai doan khong mang thai va mang thai.
II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pbi twong nghién ciru

- Pong vat: Cay duc duge xép vao cac 6 chudng nudi riéng, xen k& voi con cai, mdi
6 chudng gan bang tén dé theo ddi trong sudt qua trinh thi nghiém. Tat ca cac c4 thé duoc
coi la khoé manh duya trén lich str theo doi 1am sang. Cﬁy duoc bd tri vao cac cong thirc thi
nghiém theo phuong phap bd tri hoan toan ngau nhién.

- Pham vi nghién ctru

+ Pja diém: Trung tim Ung dung Cong nghé sinh hoc Pong Nai tai x4 Xuan Pudng,
huyén Cam My, tinh Dong Nai.

+ Thoi gian: tir thing 06 nam 2018 dén thang 06 nam 2020.

2.2. Phwong phap nghién ctru

- Quy trinh thu va phan tich miu

- Quy trinh thu miu

+ Cac mau phan duogc thu thap vao khoang 18-20 gid. Mau phan (5 g) dugc thu thap
vao ti nhya (kich thude 200 x 140 x 0.04 mm; Uni Pack Mark Series-G, Seisan Nippon
Co., Tokyo, Japan) va duoc bao quan & -20°C cho dén khi phan tich.

- Xir Iy miu phan

Sau khi ra dong, 0,2 g dugc can va dat vao binh thuy tinh chira 2 ml methanol 90%.
Sau khi lic 30 phit (trén may lic HS 260 -IKA, Ptic), mau dugc ly tim ¢ 1.700 vong trong
20 phut (trén may EAB 20, Dtrc). Sau khi ly tam, khoang 1 ml dung dich dugc chiét vao lo
eppendorf 1,5 ml va déng lanh ¢ -20°C cho dén khi sir dung. Phan con lai duoc cho vao lo
thuy tinh va say khé dé xéac dinh trong lwong kho cta phén [3].
Xét nghiém mien dich enzyme ELISA

-Vatliéu: Bo KIT ELISA Testosterone, Progesterone, Estradiol (DRG International,
Inc., Puc). Quy trinh: Lugng horomne duoc xac dinh véi hé thong xir Iy ELISA Dynex DS2
hoan toan tu dong (Dynex, USA). Quy trinh xét nghiém ELISA thuc hién theo huéng dan
ctia bo KIT va duoc cai dit trén may Dynex DS2. Tét ca cac mirc ¢ hormone dugc biéu thi
bang microgam trén gam phan kho (ug/g df). Ham luong testosterone cyc dai (dinh- peak)
dugc xac dinh la nhiing gia tri 16n hon trung binh cua tat ca cac gia tri con lai tir mdi ca thé
cay voi huong [10].
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- Noi dung nghién ciru

+ Xac dinh gid tri sinh hoc cua testosterone (T4) theo gidi tinh va do tudi.

+ Xac dinh sy thay ddi cac chi s6 ndi tiét sinh duc: estradiol (E2), progesterone (P4)
clia cay voi huong cai trudng thanh trong cac trudng hop: khéng mang thai, mang thai

- Phuong phap thu thap va xir Iy s6 liéu

Céc tham s6 thong ké: gia tri trung binh cong (X); @6 1éch chuan (SD); klém dinh t-
test; phan tich ANOVA mét nhan t véi muc ¥ nghia 6=0,05 duoc xt 1i bang phan mem MS-
Excel 2013. Su thay ddi ctia hormone trong phan dugc tinh toan gia tri trung binh ¢ tit ca cac
dong vat dugc nghién cuu. Gia tri dinh cao vuot trdi bi loai bé néu vugt qua 2 lan d6 léch
chuan. Céc gié tri cao duogc coi 13 gia tri dinh va phan con lai dugc coi 1a gia tri co ban [2].

III. KET QUA NGHIEN CUU

3.1. Gia tri sinh hoc cua testosterone theo gi¢i tinh va dd tudi
Két qua theo dai gid tri sinh hoc cua testosterone & cay voi huong duc truong thanh,
céi truong thanh va cdi khong truéng thanh vao mua sinh san (thang 4, thang 12) va mua
khong sinh san (thang 7) thé hién qua hinh 1.

12 ®PVC TRUONG THANH = CAI TRUONG THANH mBUC CHUA TRUONG THANH
P<0,001

P<0,001 520,001

P<0,001

P<0,001

P<0,001

s 1 P<0,01
P<0,01
2 4
3
o 4 # 2

Théang 4 Thang 7 Thang 12

Ham lugng testosterone (ug/g df )
@

Hinh 1. Ham lugng testosterone trong phan & cay voi hwong duc truong thanh, céi truong
thanh va duc chua truéng thanh
C6 su khac biét dang ké vé ndng do fTM giira nhimg con cdy voi huong duc truong
thanh, con cai truong thanh va con dyuc chua truong thanh (Hinh 1). O con duc trudng thanh,
nong do fTM 149,57 + 2,16 ug/g df (thang 4); 5,32 + 1,52 ug/g df (thang 7); 10,25 + 2,36 (thang
12); & con cai truong thanh dao dong tir 1,32 + 0,95 pg/g df (thang 4); dén 1,11+ 0,82 pg/g df
(thang 7) 1,51 £ 0,79 ng/g df (thang 12), & con duc chua truong thanh c¢6 ham luong fTM la
2,93 + 0,83 pg/g df (thang 4); 2,24 ng/g df (thang 7); 3:32 pg/g df (thang 12). Céc so sanh thong
ké cho thy con duc trudng thanh co ndng do fTM cao hon con cai trudng thanh (P <0,001)
hodc duc chua trudng thanh (P <0,001); trong khi con duc chua trudéng thanh co6 néng do fTM
cao hon dang ké so v6i con cai truong thanh (P = 0,01).
3.2. Su thay ddi ham lwong estradiol va progesterone trong phéan ciy voi huong
khéng mang thai
Su thay doi ciia ham luong estradiol (E2) va progesterone (P4) ¢ cay khong mang
thai trong nghién ctru nay duoc thé hién trong bang 1.
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Béng 1. Pham vi, dinh va chu ky ctia P4 va E2 trong thoi ky khong mang thai ¢ cay voi huong

Hormone Chung (ug/g df) Dinh (ug/g df) Chu ki (ngay)
Min-
Max X +SD Min-Max X +SD Min-Max X +SD

E2 0,05-7,01 1,07+0,84 | 1,13-7,01 3,22+ 0,64 | 26,8-33,1 28,6+ 2,29
P4 0,15-12,32 | 1,72+2,16 | 6,03-1232 | 7.26+1,11 | 26,6-31,3 27,8+ 2,80
Nhén xét: Nong do E2 phan trong cdy khong mang thai dao dong tir 0,05 dén 7,01
ug/g df, trung binh 1,07 + 0,84 pg/g df va dinh 1a 3,22 + 0,64 ug/g df.
3.3. Suw thay déi ham lwgng estradiol va progesterone trong phan ciy voi huong
mang thai
Trong nghién ctru ndy, 12 ca thé cy voi huong cai duoc cho giao phdi véi cy voi
huong duc theo hinh thuc ghép doi timg cap riéng ré. Tuy nhién, chi c6 4 con mang thai, 6
con khong mang thai, va 2 con dugc cho la mang thai gia. Mang thai va mang thai gia duoc
theo ddi dya vao ghi chép vé thoi gian giao phéi va thoi gian dé. Ca thé duoc xem 13 mang
thai gia khi c6 sy thay d6i noi tiét, ting hormone P4 sau khi giao phéi, nhung theo doi khong
mang thai, sau giao phdi hai thang khong c6 su dé con. Thay doi ham lugng P4 va E2 & cay
cai sau khi thu tinh dugc trinh bay trong bang 2.
Bang 2. Sy thay d6i ham luong P4 va E2 & cay voi huong sau thy tinh
Hormone | Khbdng mang thai (n=6) Mang thai (n=4) Mang thai gia (n=2)
(ug/q) Min-Max X +SD Min-Max X +SD Min-Max X +SD
P4 0,27-10,72 | 2,12+1,86* | 6,21-23,12 | 15,17+5,22° | 8,02-11,47 | 9,73+1,73°
E2 0,18-6,18 | 1,14+0,78* | 0,22-1,05 0,74+0,23° 0,35-1,99 | 1,34+0,57°

Lueu y: Cdc s6 liéu mang ky tw khdc nhau trong ciing mét hang (a, b, c) thi s khdc biét c6
¥ nghia thong ké (P <0,05), theo T-test véi mikc y nghia a = 0,05.

Nhan xét: Trong thoi gian mang thai, mtic P4 trong phéan cta cay voi huong dao
dong tir 6,21 dén 23,12 ug/g df; trung binh 12 15,17 + 5,22 pg/g df. Gia tri nay cao hon tir
5 dén 7 1an (X = 6,3 1an) (P <0.05) so v&i giai doan khong mang thai va sau thy tinh. O
nhitng c4 thé c6 mang thai, P4 ting dang ké trong khoang thoi gian tir 60 dén 63 ngay sau
khi thy tinh (Hinh 3).

Biéu d6 sy thay d6i ham luong P4 va E2 & cay voi huong khong mang thai va mang
thai (F1, 2) duoc thé hién qua cac hinh 2, 3. Néng d6 E2 ctia mot ca thé ciy voi huong trong
thoi gian mang thai twong ddi thdp hon so vdi cac giai doan khac. Ham luong E2 trong phan
dao dong tir 0,22 dén 1,05 pg/g df, trung binh 12 0,74 + 0,23 pg/g df. Sau khi sinh con, E2
tang 1én va danh dau su phuc hoi ciia hoat dong budng trimg tir 25-30 ngay sau sinh (Hinh 3).

Estradiol (ug/gdf)
OFRNWRMUIO N

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4
2017 Théng 2018

Progesterone (pg/g

Hinh 2. Sy thay d6i ham luong P4 va E2 ¢ cay voi huong khong mang thai (F1)
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Hinh 3. Sy thay d6i ham lugng P4 va E2 ¢ ciy voi huong mang thai (F2)
IV. BAN LUAN

4.1. Gia tri sinh hoc ciia testosterone theo giéi tinh va dé tudi

Testosterone (17Beta-hydroxy-4-androstene-3-one) 13 mét steroid C19 c6 lién két
khong bao hoa gilra C-4 va C-5, nhom ketone trong C-3 va nhém hydroxyl ¢ vi tri Beta tai C-
17. Hormone steroid nay co trong luong phén tir 288,47. Testosterone 1a androgen quan trong
nhét dugc tiét vao mau. O gidi duc, testosterone duoc tiét ra chu yéu boi cac té bao Leydlg
ctia tinh hoan; & gidi cai 50% testosterone luu hanh c6 ngudn gdc tir chuyén d6i ngoai bién
ctia androstenedione, 25% tir budng trimg va 25% tir tuyén thugng than. Testosterone chiu
trach nhiém cho su phat trién ctia cac dic diém gi6i tinh nam thir cip va cac phép do cua nd
rat hitu ich trong viéc dénh gia cac trang thai ctia tinh hoan [12]. Két qua trong mot nghién
clru ¢ bao, gia tri sinh hoc cua testosterone dugc chirng minh ré hon boi kha nang phan biét
gitta con dyc truong thanh, con cai truong thanh va con duc chua truong thanh [13]. Mot
nghién ctu khéc cho thay, ¢ nhitng con béo bi giam cam trong cac vuon thu Bic My, nong
d6 fTM & céc c4 thé bi nudi nhdt thap hon so vai cac ca thé ty do [14].

4.2. Sw thay déi ham lweng estradiol va progesterone trong phan cay voi hwong

khong mang thai
Mic du, su thay d6i ham luong estradiol cia cdy voi hwong chua timg duoc cong

bd, song cac gia tri estradiol trong phan & mot s6 loai dong vat khac da dugc st dung rong
rdi dé theo ddi hoat dong sinh duc cua chung. Theo Putranto (2011), & mdt s6 loai thudc bod
an thit (Carnivora), ham luong E2 cua loai ho Siberi dao dong tir 0,39 dén 0,49 pg/g, trung
binh E2 cua h6 Bengal 13 0,45 pg/g, va ciia hd Sumatra la 2,36 pg/g [10]. Trong nghién ctru
nay, tong sd dinh (peak) ciia E2 trung binh ¢ tung cay voi huong riéng l¢ 1a 14-16 lan trong
16 thang (Hinh 2 va hinh 3). Su thay d6i ndng d6 E2 cho thiy c6 tinh chu ky. Thoi gian cua
modi chu ky dao dong tir 26,8-33,1 ngay; trung binh 1a 28,6 + 2,29 ngay. Giai doan nay c6
thé so sanh vé6i (27,0 ngay) ctia hd Siberia [10] va hd Bengal (29.3 ngay) [11]; nhung khac
voi méo (21 ngay) hodc bao (10 -20 ngay) [2]. Putranto (2011) cho rang bai tiét E2 trong
phan c6 18 song song véi su ting trudng nang va su thay doi dang ké c6 tinh chu ky cia E2
trong phan cho thay su thay doi thudng xuyén ciia chu ky budng trimg [10]. Hinh 3.8- 3.13
cling cho thdy, trung binh tir 26,8-33,1 ngay c6 mot dinh cta E2. Tuy nhién, trong sudt thoi
gian theo ddi, & mdi c4 thé chi c6 tir 2-3 chu ki ¢6 dinh E2 cao vuot troi (hon 4 pgl/g df).
Nhing dinh nay phan b vao céc thang 2-5 hodc 9-12. Piéu nay ciing pht hop véi mua sinh
san cua cdy trong ty nhién [1] va trong diéu kién nudi [7] 1a thang 2-4 va 10-12.
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Progesterone (P4) 1 mot hormone steroid chu yéu duoc tiét ra chu yéu tir hoang thé
(CL) diéu hoa chu ky dong duc va duy tri thai ¢ tit ca cac dong vat c6 vi. Vo thuong than
va nhau thai ciing tiét ra mot luong progesterone nhat dinh trong mét sé giai doan sinh 1y
nhat dinh [5]. Trong nghién ctru ndy, cic chit chuyén héa progesterone trong phan ctia cay
céi khdng mang thai c6 muc dao dong tir 0,15 dén 12,32 pg/g véi trung binh chung 1a 1,72
+ 2,16 pg/g (Bang 2). Theo Putranto (2011), murc progesterone phan cta ho Siberia dao
dong tir 0,27 dén 38,19 pg/g va ciia hé Sumatra dao dong tir 0,09 dén 18,52 pg/g, va ham
lwong nay ¢ Bengal Tigers 1a 36,05 pg/g [10]. Ham luong progesterone & cay voi huong
ciing thay ddi theo thoi gian. Dinh progesterone phan bé tir 6,03-12,32 (ug/g) voi trung binh
7,26 + 1,11 (ug/g). Chu ky thay d6i murc progesterone dao dong tir 26,6 dén 31,0 ngdy voi
trung binh 27,8 + 2,80 ngay.

Két qua ciing cho thiy rang, trong cing mot chu ky, dinh E2 thudng xay ra 3-5 ngay
trude dinh cta P4 (Hinh 2). Theo Brown (2011), c6 bdn giai doan ctia chu ky dong duc: giai
doan trude dong duc, giai doan dong duc, giai doan sau dong duc va giai doan nghi ngoi
(proestrus, estrus, diestrus and anestrus). Giai doan dong duc di kém véi su phat trién nang
trimg va n@)ng d6 dinh cua estradiol. Trong thoi ki sau dong duc, mot hodc nhiéu thé vang
san xuét progesterone duy tri mot mirc d¢ cao trong mot thoi gian dai [2].

4.3. Sw thay d6i ham lwong estradiol va progesterone trong phan ciy voi hwong
mang thai
Trong cac nghién ciru trude ddy, dinh ctia mirc P4 trong phéan ciia ho Siberia ¢ giai
doan mang thai 1a 24.29 ng/g va ctua ho Bengal mang thai 1a 104.17 pg/g, cao gp 2 dén 6
lan gia tri trung binh ciia P4 & cung mot ca thé trong giai doan khong mang thai [2], [3].
Hormone steroid P4 dong mot vai trd quan trong trong viéc duy tri sy mang thai cia dong
vat c6 vii [2]. Nguoc lai, & nhitng c4 thé mang thai, c6 sy thay doi E2 khong dang ké (khoang
0,35-1,99 pg/g) so véi nhitng ca thé khong mang thai (P>0,05) va thip hon rd rét so véi
thoi ky mang thai (P <0,05). Két qua nay tuong ty nhu két qua quan sat thdy & meo, bao va
ho; su bai tiét estrogen trong phan khong duoc quan sat thdy trong qua trinh mang thai [2],

[3]. [5]. [6], [8].
V.KET LUAN

St dung phuong phap khong xam 14n va xét nghiém ELISA cung cap mot cong cu
hitu ich va thuc té dé danh gia hoat dong cta tinh hoan va budng trimg & cay voi huong.
Céc nha nghién ctru c6 thé 4p dung nhing k¥ thuat theo ddi hormone khong xam 1an dé theo
ddi va cai thién quan 1y trong nudi nhét dong vat, danh gia tic dong ctia cac thao tac hoic
diéu tri ddi voi chuc nang sinh san nghién ctru tuong ty trén mo hinh dong vat, nham dam
bao phuc loi dong vat va hd trg cac chuong trinh nhan gidng vat nudi, dong thoi hudng dén
theo ddi cac chat chuyén hoa hormone steroid trén ngudi bang bién phap khong xam lan.
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