GIOI THIEU LUAN AN
PAT VAN PE

Suy giam chtrc ning sinh duc nam 1a mot tinh trang bénh 1y bao gdm rdi loan
cuong duong, roi loan xudt tinh, giam khoai cam va r6i loan ham mudn tinh duc,
c6 thé kém theo mat kha ning xiu cta duong vat. Hién nay, mot xu huong phd bién
1a phét hién va nghién ciru cac thude diéu tri 6 ngudn gde tir duoc licu. . Qua Xa
sang (tén khoa hoc 1a Cnidium monnieri (L.) Cuss.), 1a mot duoc lidu c6 san & Viét
Nam duoc st dung tir 1au doi dé diéu tri suy giam sinh duc ¢ nam gidi. Tuy nhién,
& nude ta va trén thé gidi, cho dén nay van chua co nhiéu nghién ctru vé doc tinh
va tac dung diéu tri ctia qua Xa sang. Vi vay, dé tai Nghién citu dpc tinh va téic
dung trén chirc nang sinh san ciia OS35 trong thwe nghiém dugc thuc hién nham
3 muc tiéu:
1. Xac dinh doc tinh cép, doc tinh ban truong dién cia OS35 trén dong vat thuc
nghiém.
2. Panh gia hoat tinh androgen, tdc dung trén chirc nang cuwong duong va hanh vi
tinh duc ciia OS35 trén dong vat thuc nghi¢m.
3. Panh gia tac dung cua OS35 trén chudt cong trang gdy suy giam sinh san bai
natri valproat.
Tinh cép thiét ciia ludn an

Suy giam chirc nang sinh duc ¢ nam gioi 1a mot tinh trang bénh ly thuong
gip va ngdy cang ting & nam gidi; anh huong rat 16n dén chat lugng cudce song cua
nguoi bénh. Viée tim kiém céc thude an toan, hiéu qua c6 ngudn goc dugc li€u co
tac dung diéu tri bénh 1y nay 1a rat can thiét, dic biét & mot nudc co6 ngudn duge
liéu ddi dao va nén y hoc co truyén lau doi nhu ¢ Viét Nam. Qua Xa sang 1a mot
duoc lidu c6 san & Viét Nam, dugce ghi nhan trong cac tai liéu y duoc hoc co truyén
c6 tdc dung cuong duong, ich than, chira li¢t dwong. Cho dén nay, & nudc ta cling
nhu trén thé gidi c6 it nghién ctru vé an toan va hiéu qua cua dugc liéu nay. Bén
canh do, viéc su dung nguyén liéu nghién ctru 1a cao chiét con cia qua Xa sang
(trong d6 osthol chiém 35%), mot dang bao ché hién dai hoa thudc y hoc ¢6 truyén,
dan dén thuin loi hon cho nguoi bénh trong qué trinh diéu tri.
Nhirng dong gop mai cua ludn an

Lu4n an cung cip nhing bang ching khoa hoc ching minh tinh an toan va
hiéu qua diéu tri cua ché pham OS35 (chiét xuét tir Qua Xa sang). Bang nhiing
thuc nghiém trén dong vat (chuot nhét, chudt céng, tho), luan an chirng minh OS35
tuong ddi an toan; déng tho1 da khrfmg dinh dugc tac dung va dinh hudng duoc co
ché tac dung gdy cuong duong, ting cudng hanh vi tinh duc cuia OS35. Ngoai ra,
OS35 con dugce ching minh c6 hoat tinh androgen, c6 tac dung cai thién churc nang
sinh san va hinh thai co quan sinh duc trén chudt cong duc giy suy giam sinh san;
tir d6, 1am ting thém gia tri diéu tri cua Xa sang va luu ¥ cac nha 1am sang trong sir
dung thudc.

Luan an 4p dung 2 phuong phap méi dé danh gia anh hudng ctia OS35 trén
chtric ning cuong duong, bao gdm: danh gia kha ning cuong trén tho tinh theo



phuong phap ctia Hans Gerhard Volgen va do ap luc thé hang trén chudt céng gay
mé theo phuong phap ciia Mehta.
B6 cuc ciia luin 4n

Lu4n 4n c6 161 trang, bao gdm cac phan: dit van dé (2 trang), tong quan (37
trang), d6i tuong va phuong phap nghién ciru (17 trang), két qua (53 trang) bao
gdm 37 bang, 7 biéu dd, 22 hinh, ban luan (49 trang), két luan (2 trang), kién nghi
(1 trang). Luan an c6 141 tai liéu tham khao (tiéng Anh va tiéng Viét).

Chuong 1.
TONG QUAN

1.1. Khai niém suy sinh duc nam

Suy giam chirc nang sinh dyc nam la mot tinh trang bénh Iy bao gdm: giam
ham mudn tinh dyc, rdi loan cwong duwong, rdi loan xuét tinh, rdi loan cuc khoai,
giam kha ning xiu ciia dwong vat; cac tinh trang ndy c6 thé don doc hodc phdi hop.
1.2. Cac thudc diéu tri suy giam chirc ning sinh duc nam theo y hoc hién dai

Lu4n 4n ndy tong quan céac kién thirc vé cac thudc thuong duoc st dung dé
diéu tri suy sinh duc nam, bao goém: liéu phap bd sung hormon testosteron, cac
thudc trc ché phosphodiesterase V diéu tri rdi loan cwong duong.
1.2.1. Ligu phdp bé sung hormon testosteron
1.2.1.1. Chi dinh

Chi dinh cua testosteron 13 diéu trj bd sung cho tinh trang suy tuyén sinh duc
nam (male hypogonadism), khi tinh trang suy giam testosteron duoc xac dinh bang
triéu chimg 1am sang va xét nghiém sinh hoéa. Muc dich cua liéu phap bo sung
testosteron 1 phuc hoi ndng do testosteron vé gidi han sinh 1y binh thuong & bénh
nhan nam c6 néng do testosteron thap kém theo céc triéu chung suy giam
testosteron; tir d6, nang cao chat luong cudc song, trang thai sung méan, chic ning
sinh duc, sttc manh co va mat d§ khoang cua xuong.
1.2.1.2. Chéng chi dinh
- Qua man véi thude.
- Tién st hodc hién tai c6 khéi u & gan.
- Ung thu phu thudc androgen: ung thu biéu mé tuyén tién liét, ung thu va ¢ nam.
- Bénh nhan méc chimg ngimg thé khi ngt ning.
- Hematocrit > 54%.
- Réi loan duong tiét niéu dudi nang do phi dai lanh tinh tuyén tién liét.
- Suy tim man tinh nang (d6 IV theo phan loai NYHA).
1.2.2. Thuéc diéu tri réi logn cwong dwong: T huéc irc ché phosphodiesterase V
1.2.2.1. Co ché tic dung thuéc ke ché PDEV

PDEV la enzym phan huy GMP vong ¢ thé hang. Nhom thudc nay khong co
tac dung lam gian truc tiép trén thé hang phan lap ¢ ngudi nhung né 1am ting tac
dung cua NO bing cach tc ché PDEV. Khi kich thich tinh duc giy ra su giai
phong NO tai chd, thi sy tc ché PDEV lam ting nong 46 GMP vong trong thé
hang, tir d6 1am gidn co tron va ting dong mau téi thé hang. O liéu khuyén cdo,
thudc e ché PDEV khong c6 tac dung néu khong co kich thich tinh duc kém theo.



1.2.2.2. Chi dinh va chong chi dinh cia thuéc ke ché PDEV

- Chi dinh: Diéu tri cac rdi loan cuong duong, la tinh trang khong c6 kha
nang dat dugc hodc duy tri cuong cimg du dé thoa man hoat dong tinh duc.

- Chéng chi dinh:
+ Qua man vdi cac thanh phan nao cua thude.
+ Dung cling céc nitrat va cac chat cho NO.
+ Bénh nhan nam ma hoat dong tinh dyc khong dugc khuyén khich (nhu bénh
nhén bénh tim mach nang nhu dau that nguc khong 6 on dinh, suy tim nang).
+ Bénh nhan mét thi luc mot bén do bénh 1y than kinh thi giac do thiéu mau cuc bo
ving trude khong do nguyén nhan dong mach c6 lién quan dén viéc dung thude tc
ché PDEV trudc d6 hay khong.
+ Suy gan ning, ha huyét ap (huyét ap < 90/50 mmHg), tién st d6t quy hodc nhdi
mau co tim.
+ R4i loan vong mac thoai héa di truyén (nhu viém vong mach sic t6 do rdi loan
PDEV véng mac di truyén).
1.3. Tong quan vé Xa sang
1.3.1. Xa sang

Xa sang co tén khoa hoc 1a Cnidium monnieri (L.) Cuss., thuoc ho Hoa tan
Umbelliferae. Thanh phan chinh trong qua Xa sang 13 osthol. Theo D3 Tét Loi, qua
Xa sang c6 vi cay dang, tinh binh, hoi c6 doc, vao 2 kinh than va tam tiéu. Téc
dung cuong duong, ich than, khu phong tao thap, dung chira liét duong. Liéu dung
4 dén 12 g duéi dang thuoc sic udng riéng hoic ph01 hop véi cac vi thude khac.
1.3.2. Cdc nghién ciru vé qud Xa sang lién quan dén sinh duc, sinh sin

James Chen va cs. (2000): osthol 1am gidn co tron thé hang, c6 thé do co ché
lam ting giai phong NO tir ndi mac hodc do rc ché PDE. Yuan J. va cs (2004):
osthol lam tang néng do testosteron, LH, FSH va hoat do NOS trén chuot céng duc
non thién. Xie Jin-xian (2007): osthol 1am ting ndng do testosteron trong mau va
tang biéu hién cua receptor androgen & tinh hoan trén chudt gy suy giam sinh san
bang cyclophosphamid.

Chuong 2.
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu nghién ciru: Ché pham OS35 1a cao chiét con cua qua Xa sang;
do Vién Héa hoc cac hop cht thién nhién, Vién Han 14am khoa hoc cong nghé Viét
Nam cung cép, dat TCCS, chira osthol chiém 35% v&i hé suat chiét 1a 3%. Dung
mdi pha thuéc 13 dung dich CMC 0,5%.
2.2. Poi twong nghién ciru: Chudt nhit tring chung Swiss, chudt cong tring chung
Wistar, tho chung Newzealand White.
2.3. Phwong phap nghién ciru
2.3.1. Nghién civu déc tinh cdp, djc tinh ban trwong dién ciia OS35
2.3.1.1. Béc tinh cdp ciia OS335 theo dwong uong trén chudt nhat trdng:

Chu6t nhit trang trong luong 20 + 2g duoc chia thanh ting 16, mdi 16 10 con.
Cho ting 16 chudt udng thube thir OS35 véi liéu tir liéu cao nhat khong gay chét



t6i lidu thap nhét gay chét 100% chudt. Chudt duoc nhin dn 12 gid trude khi udng
thudc, van ubng nude day da. Theo ddi s6 chudt chét trong 72 gior dau va tinh trang
chung ctia chudt trong 7 ngdy sau khi ubng thudc. Néu chudt chét, md chudt dé
danh gia dai thé cac ton thuong ciia cac co quan. Xac dinh LDso theo phuong phap
Litchfield-Wilcoxon theo ty 1& chudt chét trong vong 72 gio dau.
2.3.1.2. Bjc tinh ban truong dién ciia OS35 theo duong uong trén chudt cong tmng
Chudt cbng trang duoc chia ngau nhién 1am 3 10, udng thudc trong 4 tuan:
- L6 ching: udéng dung mdi pha thudc 10 ml/kg thé trong/ngay
- Lo tri 1: udng ché pham 0835 liéu 150 mg/kg thé trong/ngay
- L6 tri 2: udng ché pham OS35 lidu 450 mg/kg thé trong/ngay
Céc chi tiéu theo ddi vao cac thoi diém trudc khi udng thude (NO), sau khi
udng thudc 2 tuan (N14) va 4 tuan (N28), bao gdm: Tinh trang chung, thé trong
cua chudt. Cac chi s6 danh gia chirc phan tao mau (sb luong héng cau, the tich
trung binh hong cau, ham luong hemoglobin, hematocrit, s6 lugng bach cau, cong
thirc bach cdu va sd luong tiéu cau). Panh gia chuoe nang gan (albumin va
cholesterol toan phan) banh gia mie d6 huy hoai té bao gan ( ALT, AST). banh
gia chie ning loc cau than (creatinin). Sau 4 tuan, chudt dugc mo dé quan sat dai
thé toan bd cac co quan. Kiém tra ngau nhién cau tric vi thé gan, than cta 30% sd
chuot moi 16.
2.3.2. Nghién ciru hoat tinh androgen ciia OS35 trén chudt cong dwe non thién:
Ap dung mé hinh Hershberger trén chugt céng duc non
Chudt cong duc non 42 - 50 ngay tu6i. Thién chudt, cat 2 tinh hoan; nghi
ngoi 7 ngay. Sau do, chia chudt ngau nhién vao 5 16, mdi 16 10 con, nhu sau, udng
thudc trong vong 10 ngay:
+ L6 1: udng dung moi pha thudc, véi thé tich 10ml/kg/ngay
+ 16 2: tiém dudi da testosteron véi lidu 0,4 mg/kg/ngay
+ L6 3: ubng 0S35 liéu 50 mg/kg/ngay
+ 16 4: udng 0S35 liéu 150 mg/kg/ngay
+ 16 5: udng 0S35 liéu 250mg/kg/ngay
- Pén ngay thir 11 (24 gid sau khi udng lidu thudc cudi cung), can trong
luong, md chudt. Céc chi sd nghién ctru: Trong luong chudt, trong luong co quan
sinh duc phu (ta1 tinh, tuyén tien liét, tuyén Cowper, co nang hau mon-hanh hang,
dau duong vat), ndng do testosteron mau.
2.3.3. Nghién cvru tac dung cua OS35 trén chirc nang cuwong duwong
2.3.3.1. Tac dung cua OS35 trén kha nang cuong dwong o tho: theo Hans Gerard
Volgen
- Tho duoc chia ngiu nhién thanh 2 16:
+ Lo 1: ubng sildenafil lidu 4,5 mg/kg voi thé tich 1 ml/kg
+ L6 2: ubng 0835 liéu 60mg/kg véi thé tich 1 ml/kg
- Sau khi udng thudc, bat dau quan sat tho dé danh gia cac chi s6 nghién ctu:



+ Chiéu dai dwong vét 5 phat 1 1an tai cac thoi diém tir 0 phut (khi uong
thudc) cho dén khi duong vat hét cuong. Nghién ciru vién khong truc tiép do chiéu
dai dwong vat thé ma chup anh, sau d6, sir dung phan mém Image J dé do.

+ Thoi gian duong vat tr¢ lai binh thuong.
2.3.3.2. Anh hwéng ciia OS35 1én dp lyc thé hang (ICP: theo phuwong phap Mehta.

- Chudt cbng duc, truong thanh dugc chia ngau nhién thanh 2 16, uéng thude 1 1an:
+ Lo 1 (n=8): ubng sildenafil lidu 10 mg/kg.

+ 162 (n=7): ubng OS35 liéu 150 mg/kg.

- Chudt duoc gdy mé bing dung dich ketamin lidu 25 mg/kg, két ndi hé théng
Powerlab, dién cuc kich thich, dau do ap luc, phan mém Labchart.

- Tién hanh:

+ Budc 1: Boc 10 dong mach canh, dit catheter do huyét ap dong mach.

+ Budc 2: Boc 10 day than kinh hang.

+ Budc 3: Boc 16 thé hang, dua kim 26G vao thé hang do ICP.

+ Budc 4: Do 4p luc thé hang, huyét ap dong mach trudc kich thich than kinh hang,

+ Budc 5: Kich thich dién day than kinh. Do 4p luc thé hang, huyét 4p dong mach
sau khi kich thich. S 1an kich thich 1a 1 1an trudc khi udng thudc va 15 phat, 30
phut va 45 phat sau khi dung thudc, mdi 1an kich thich kéo dai 1 phat. Dong dién
kich thich day than kinh hang c6 cuong do 5V, tan s6 20 Hz, d6 rong xung 2 ms.

+ Budc 6: Phan tich sb liéu offline bang phan mém Labchart pro

- Chi sb nghién ctru: truée khi dung thude, 15 phit, 30 phat va 45 phat sau khi
dung thudc: ICP nén, ICP cuc dai sau kich thich than kinh hang, thoi gian dap tng,
huyét ap dong mach trung binh (MAP), ICP cuc dai/MAP.

2.3.4. Tdc dung trén hanh vi tinh duc trén chuét cong duc trwéng thanh: Theo
cua Agmo

2.3.4.1. Giai doan thich nghi voi chu ky sang - toz dao nguoc

Chudt duoc nudi 6n dinh trong chu ky sang - tdi dao nguoc trong 3 tuan.

2.3.4.2. Giai doan chuan bi chugt cdi (gdy dong duc nhan tao)

Chuot cai duoc md cit budng tring, nghi ngoi 14 ngay. Trudc khi tién hanh
ghép doi voi chudt duc, chudt cai duge tiém hormon nhu sau: 52 gio trude khi
ghép do1, tiém duoi da estradiol benzoat 20 microgam/chudt. Sau do6 4 gio (trudce
khi ghép do61 48 gio) ti€ém dudi da progesteron 1000 microgam/chudt.
2.3.4.3. Giai doan hudn luyén (3 dot)

- Nhét mdi chudt duc vao chudng riéng. 5 phut sau, dua 1 chudt cai gy dong duc vao.

- Panh gia cac hanh vi ctia chudt duc bao gdm: nhay cai (mounting), thAm nhip am
dao (intromission), xuat tinh (ejaculation).

- Trong qua trinh gheép d61 dyc - cai, quan sat va danh gia cac chi sO sau:

- MF (s6 lan nhay - Mounting Frequency): 1a sd 1an con duc nhay 1én lung con cai
trong mot loat giao cau.

- ML (thoi gian nhay - Mounting Latency): 1a khoang thoi gian tir khi con duc gdp
con cai dén 1an nhay dau tién;



- IF (sb 1an thAm nhap 4m dao- Intromission Frequency): 13 sb 1an duong vat con
duc tham nhap vao am dao con cai trong mot loat giao cAu;

- IL (thoi gian dat dén tham nhap- Intromission Latency): 1a khoang thoi gian tir
khi con duc gap con cai dén 1an thAm nhdp am dao dau tién;

- EL (thoi gian dat dén xuét tinh- Ejaculation Latency): 1a khoang thdi gian tir 1an
nhay dau tién (hodc thim nhap am dao dau tién- néu khong co nhay) dén lan xuit
tinh dau tién;

- PEI (thoi gian sau xudt tinh- Post Ejaculation Interval): 1a khoang thoi gian tu sau
khi xuat tinh 1an dau dén lan nhay hodc tham nhap am dao tiép theo (néu khong co
nhay) dé bat dau mot loat giao cu méi;

Thir nghiém két thac khi ghi duoc PEI, hoac khi ML, IL > 15 phut; EL > 30
phut; PEI > 15 phut. Nhitng chudt xac dinh dugc chi s6 PEI duoc xem 1a di hoan
thanh test hanh vi. Qué trinh quan sat dugc ghi lai béng camera, sau do sé duoc
nghién ctru vién doc va xir 1y két qua, tinh ra céc chi sb nghién ctru.
2.3.4.4. Giai doan sang loc (4 dot)

- Chudt dugc huin luyén qua 3 dot, sau do tién hanh 4 test sang loc dé phan loai
thanh nhitng chudt dat va khong dat. Nhitng chudt khong hoan thanh it nhat 1 test
sang loc dugc xép vao nhom chudt khong dat.

2.3.4.5. Giai doan danh gid tdc dung cia thuéc thir

- Nhom chudt khong dat duoc chia déu ngﬁu nhién nhu sau:

+ L6 1 (n=9): ubng dung méi pha thude véi thé tich 10ml/kg

+ 106 2 (n=7): ubng sildenafil licu 10 mg/kg 30 phut trudc khi ghép véi chuot cai
+ 10 3 (n=8): ubng 0S35 liéu 150mg/kg/ngay 15 phit trude khi ghép

Quan sat hanh vi tinh duc, ghi lai cac chi ) nghién ctru va so sanh céc 16 véi nhau.
2.3.5. Nghién civu tic dung ciia OS35 trén chugt cong tring dwc bi gy suy gidm
sinh san boi natri valproat

2.3.5.1.Nghién ciru tdc dung bdo vé ciia OS35 trén chudt cong trang duc gdy suy
giam sinh san bang natri valproat

Chuét cong duc truong thanh, chia ngu nhién vao 3 16, ubng thude 2 lan/ngay,
cach nhau it nhat 2 gid; trong 7 tuan.

-Lo1:Lan 1 uong natri clorid 0,9% 10ml/kg/ngay; 1an 2 uong dung méi pha thudc
-L62: Lan 1 uong natri valproat 500 mg/kg/ngay; lan 2 udng dung moi pha thudc
-L6 3: Lan 1 u6ng natri valproat 500 mg/kg/ngay; 1an 2 udng OS35 150mg/kg/ngay
Sau 5 tudn, tién hanh ghep ngau nhién 1 chudt duc voi 2 chudt cai trong 2 tuan

- V6i chudt duc, tién hanh mo sau 7 tuan udng thude va danh gia cac chi s6:

+ Trong lugng cac co quan sinh duc (tinh hoan, tai tinh, tuyén Cowper, dau duong
vat, tuyén tién liét, co ning hau mén — hanh hang).

+ Mat do tinh tring va ty 1 tinh tring song.

+ Muc d6 di dong cua tinh tring (ti 18 tinh trung c6 tién tdi, ti 18 tinh trang tién t6i
nhanh, ti 1€ tinh trung khong tién tdi, ti 16 tinh trung khong di dong).

+ Lam ti€u ban hinh thai m6 hoc cua tinh hoan, tinh trung.

+ Nong do testosteron mau.



- Vi chudt cai: ngay thi 14 dén 17 sau khi thuy thai, giét chudt dé danh gia cac chi
s6: Ti 18 chudt cai c6 chua (%), ) hoang thé trung binh/1 chudt me, sb thai dau
trung binh/1 chudt me, s6 thai phat trlén binh thuong/1 chudt me, ti 1€ thai chét
som (%), ti 18 thai chét muodn (%), ti 16 mat trimg (%).

2.3.5.2. Nghién civu tac dung phuc héi ciia OS35 trén chudt cong trdng duwc gdy suy
gidm sinh san bang natri valproat

Chuét céng duc duge chia ngiu nhién vao 3 16, duoc cho udng thude:

+ L6 1: Udng natri clorid 0,9% 10ml/kg/ngdy trong 7 tuan dau + CMC 10 ngay.

+ L6 2: Udng natri valproat 500 mg/kg/ngay trong 7 tuan dau + CMC 10 ngay.

+ L6 3: Udng natri valproat 500 mg/kg/ngay trong 7 tuan dau + OS35
150mg/kg/ngay 10 ngay tiép theo.

Sau 10 ngay udng thudc thtr hodc dung moi pha thude, tién hanh ghép ngiu
nhién chudt duc voi 2 chudt cai trong 2 tudn. Sau d6, danh gia cac chudt twong tu
nhumo hinh bao vé.

2.6. Xir 1y s6 liéu: Céc sd liéu dugc xir Iy bang phan mém Stata 3.0, sir dung test
thdng ké thich hop. Su khac biét co ¥ nghia théng ké khi p < 0,05.
) Chuong 3.
KET QUA NGHIEN CUU
3.1. Nghién ciru ddc tinh cip, doc tinh ban trwong dién cia OS35
3.1.1. Nghién citu djc tinh cdp ciia OS35 theo dwong udng trén chudt nhit tring

L6 chuot uéng lidu tir 1,25 g/kg trd 1én, chudt ¢ tinh trang cham chap, tc ché,
nam im, khong an uong gi. Sau 30 phut, chudt chuyen sang trang thai kho thg, va bot
mép r01 dan dén suy ho hap, tim vung dau va co, dong thoi, chudt c6 hién tugng co
git roi chét. Cac chudt chét dugc mo dé quan sat dai thé 6 hién twong tim, phdi, gan
ctia chudt sung huyét. Cac co quan khac chua quan sat thay gi bat thuong.

Bang 3.1. Ty 1 chudt chét 6 cdc 16 chugt uong ché phim 0S35

STT Liéu udng 0835 (g/kg) S6 chudt chét % chudt chét

1 0,625 0/10 0

2 1,25 1/10 10
3 2,5 3/10 30
4 5,0 5/10 50
5 7,5 7/10 70
6 11,25 8/10 80
7 15,0 10/10 100

Tir bang két qua trén tinh dugc LDso = 4,5 (2,8-7,1) gkg voip = 0,05.

3.1.2. Nghién cvru doc tinh ban tru’o‘ng dién ciia OS35 trén chugt cong tring
3.1.2.1. Tinh trang chung va cdn nang chuot

Chudt ¢ cac 16 an uong, hoat dong binh thuong, khong co dau hiéu bat thuong,
Can nang chudt 2 va 4 tudn sau khi udng thudc & cac 16 déu tang rd rét so voi trudc
khi udng thude (p < 0,05) va khong c6 su khac biét khi so sanh cac 16 v6i nhau (p >
0,05).




3.1.2.2. Chirc nang tao mau
0S35 heu 150 mg/kg/ngay va 450 mg/kg/ngay khong lam anh huong den so luong
héng cau, ham lugng huyet sdc b, hematocrit, the tich trung binh hong cau, sd luong
va cong thirc bach cau, s6 luong tiéu cau sau 2 tuan va 4 tudn uong thuoc (p>0,05).
3.1.2.3. Anh huong cua OS35 trén chirc nang gan trén chugt cong trang

Bdng 3.7. Anh huong ciia OS35 dén nong dp albumin va cholesterol trong mdu

Théi sian Albumin (g/l) Cholesterol (mmol/l) p (t- test
g Lochung | Lotril | Lotri2 | Lo chung | Lo tri 1 | Lo tri 2 | Student
Trudcuong | 34,92+ | 34,73+ 3426+ | 1,99+ 1,81+ | 1,69+ - 0.05
thuoc 1,71 2,70 1,59 0,16 0,16 0,15 ’
P 33,79+ | 35,57+ | 32,06+ 1,97 £ 1,55+ | 1,60+
Sau2wan |7, 4, 2,75 | 128 0,18 022 | 030 | O
p (truécsau) | >0,05 >0,05 | >0,05 > (0,05 >0,05 | >0,05
P 35,88+ | 33,94+ | 3539+ 1,81 £ 191+ | 1,51+
Saudtuan | Tyay U3 | 133 | 025 | 026 | 014 | 00
p (trudcsau) | > 0,05 >0,05 | >0,05 > (0,05 >0,05 | >0,05

3.1.2.4. Anh hwong cua OS35 trén mirc do hiy hogi té bao gan trén chudt cong trang
Bang 3.8. Anh hwong cua OS35 dén hoat dp AST va ALT trong mdu

Théi sian Hoat do AST (UI/l) Hoat do ALT (UI/) p (t- test
&l L6 chimg | Lotri 1] Lotri2 | Lo chumg | Lotril | Lo i 2 | Student)
Truocudng | 63,75+ |7029+| 67,78+ | 168,00+ | 15386 | 17889 | _ o
thubc 3,86 104 | 463 1671 | £22,66 | £1827 ’
« | 7213+ | 7267+ 61,00+ | 171,00+ | 144.83% | 173,56
SauZwan | oy | 507 | 537 | 1341 | 806 | 614 | 00
p(trudcsau) | >0,05 | >0,05 | >005 | >005 | >005 | >0,05
~ | 7986+ |6214+| 5578+ | 18043+ | 202,00 | 187,00
Saudwan | s | g7 | 704 | 2921 | £27.02 | +17.89 | =00
p(trudcsau) | >005 | >0,05 | >005 | >005 | >005 | >0,05

3.1.2.5. Anh huong ciia OS35 trén chire ndng loc cia cdu than trén chudt cong trang
Bdng 3.9. Anh hwong ciia OS35 dén nong dj creatinin trong mdu

Théi gian Creatinin (micromol/l) p (t- test
Lo chung Lotri 1 Lotri2 Student)
Trudc uéng 42,50 + 2,69 44,87 £ 7,40 39,73 £2,56 > 0,05
Sau2tuan | 5225+261 | 4933+5,65 | 53,78+5,67 > 0,05
p (trudc - sau) > 0,05 > (0,05 > (0,05
Sau4tuan | 4325+261 | 41,90+5,07 | 37,78 +1,63 > 0,05
p (trudce - sau) > 0,05 > 0,05 > 0,05

0S35 liéu 150 mg/kg/ngay va 450 mg/kg/ngay khong lam anh huong dén nong
do albumin, cholesterol, hoat do AST, ALT ciling nhu néng dd creatinitin trong mau
chudt cong trang sau 2 tuan va 4 tuan udng thude (p > 0,05).
3.1.2.6. Anh hwéng ciia OS35 trén gidi phau bénh gan, than trén chudt cong trang




- Céu trac vi thé gan: Khong co su khac biét giita 2 16 dung OS35 v6i 16 chung.
CAu tric gan khong bi dao 16n. Tat ca ving tinh mach trung tam tiéu thuy gan va
vung khodng ctra khong xo hoa, khong xam nhap viém, khong tang sinh 6ng mat.
- CAu trac vi thé than: O 16 ching va 2 16 tri dung OS35, cac cau than c6 hinh thai,
cau tric trong gi6i han binh thuong, khong xo hoa, khong tang sinh té bao. O chudt
16 chirng, nhu mo6 than khong viém, khong hoai tir, mé6 dém binh thudng, khong co
xam nhap viém. Cac 16 uéng 0S35, trong m6 dém co cac 5 xam nhdp viém man
tinh (chi yéu 1a lympho béo)i,"éng sinh xo
O\ ok ..

Hinh 3.4. Hinh dnh vi thé thdn chudt cong trd sau 4 tudn uéng thuoc 16
chu’n : smh hoc (HE x 400)

$. T oo
Hinh 3.5. Hinh dnh vi thé thin chuot cong trang sau 4 tudn uéng thuoc 16 0S35
150 mg/k/n ay (HE x 400)
) s &

Hinh 3.6. Hinh énh vi thé than chuot cong trang sau 4 tudn uéng thuoc 16
0835 450 mg/kg/ngay (HE x 400)
3.2. Nghién ctru hoat tinh androgen ciia OS35 trén chudt cong dwe non thién
0OS35 150 mg va 250 mg/kg/ngay lam tang trong luong 2 hodc 3 co quan sinh duc
phu va 1am ting ndng do testosteron trong mau trén chudt céng duc non thién (p <
0,05).



Bing 3.11. Anh hwéng ciia OS35 Ién trong lwong cdc co quan sinh duc phu

Lo n Trong luong co quan sinh duc (mg/100g thé trong)
Thi tinh T.T.Liét PauDV | T.Cowper Co nang
Lo1 71 11,30+ 1,18 | 7,00+1,55 | 20,07+1,29 | 1,97+0,30 | 20,74+2,77
Lo2 81290,11426,25 | 9730+ | 41,74+1,76 | 21,02+2,20 | 205,70+13,85
8,96
P21 < 0,001 < 0,001 <0,001 < 0,001 < 0,001
163:083550 | 7] 11,01£1,13 | 7,58+143 | 21,28+1,64 | 237+0,26 | 29,51+2,17
P31 > (0,05 >(,05 >(,05 > (0,05 <0.05
L64:0835150 | 7| 11,14+1,20 | 497+0,72 | 28,10£2,89 | 295+0,73 | 34,16 +4,88
P41 > 0,05 >(0,05 < (0,05 >(0,05 <0,05
L65:0835250 | 7| 1797+235 | 644+1,07 | 2833+1,73 | 2,83+0,24 | 34,00+2,80
Ps-1 <0,05 > (0,05 <001 <0.05 <0,01
Bing 3.12. Anh hwong ciia OS35 lén nong d testosteron trong mdu
Lo n Nong do testosteron (nmol/l)
L6 1: dung mdi 7 0,14 + 0,04
L6 2: Testosteron 8 31,73 £ 7,91
p2-1 <0,01
L6 3: OS35 50mg/kg 7 0,17 £0,04
p3-1 > 0,05
L6 4: OS35 150mg/kg 7 0,62 +0,17
P41 <0,05
L6 5: OS35 250mg/kg 7 3,69 + 1,04
ps-1 < 0,05

3.3. Nghién ciru tac dung ciia OS35 trén chirc ning cwong dwong
3.3.1. Nghién ctru tac dung cua OS35 trén khd nang cwong dwong o' tho
Bang 3.14. Anh hwong ciua OS35 lén chiéu dai dwong vdt cua tho

Lo n Chiéu dai dwong vat (mm)
5 phut 10 phat | 15 phut | 20 phut | 25 phut | 30 phut
Lo1: 6 | 8§92+046 | 1115+ 1400+ | 1547+ | 1462+ | 12,72+
Sildenafil 0,83 0,94 1,46 1,92 1,13
L62:0835 | 6 11,11+ 13,17+ 1461+ | 1482+ | 10,58+ 925+
223 1,69 0,93 2,27 1,17 2,61
p3-1 > 0,05 > 0,05 > 0,05 >0,05 | >0,05 > 0,05

Bing 3.15. Anh huwéng ciia OS35 1én thoi gian cwong dwong ciia thé

Lo n Thoi gian cwong dwong (phut)
L6 1: Sildenafil 6 43,33 £ 6,96
L6 2: OS35 60mg/kg 6 38,33 + 5,68
p3_1 > 0,05




3.3.2. Nghién ciru tac dung ciua OS35 lén ap lyc thé  hang (ICP) trén chugt cong

0835 liéu 150 mg/kg co tac dung lam tang ICP nén, ICP cuc dai va thoi gian dap

mg v&i kich thich c6 y nghia thng ké va tac dung twong duwong sildenafil (p <

0,05) ma khong lam anh huéng dén huyét 4p dong mach trung binh (p > 0,05).
Bing 3.16. Anh hwéng ciia OS35 1én ICP nén

Lo n ICP nén trwée kich thich than kinh ( mmHg)
Truécudng | Sau udng Sau uéng Sau uéng
thuéc | thudce 15 phut | thudc 30 phit | thude 45 phit
L6 1:Sildenafil | 8 | 19,70+1,36 | 30,47+2,87 | 30,90+3,01 30,22 +3,24
Ptrusc-sau <0,05 <0,05 <0,05
L6 2: OS35 7 123,63+£1,54| 31,51+3,87 | 31,02+1,32 | 3231+1,09
Prrude-sau > 0,05 < 0,05 < 0,05
P2-1 > 0,05 > 0,05 > 0,05 >(,05
Bing 3.17. Anh hwong ciia OS35 lén ICP cuc dai sau khi kich thich
Lo n I1CP cue dai sau khl kich thich than kinh (mmHg)
Truwoc uong Sau udng Sau udng Sau uong
thude thudc 15 phat | thudc 30 phat | thudc 45 phiit
L6 1:sildenafil | 8 | 37,89+£6,78 | 53,69+6,19 | 56,60=+6,26 54,86 + 7,40
Ptrudc-sau < 0,01 < 0,05 < (0,01
L6 2: OS35 7 | 43,14+£4,10 | 5852+522 | 55,57+3,97 59,43 +4.72
Ptrudc-sau < 0,01 < 0,01 < (0,01
p2-i > 0,05 > 0,05 > (0,05 > 0,05
Bing 3.18. Anh hwong ciia OS35 lén thoi gian dap ung
Lo n Th0’1 gian dap u'ng voi kich thlch than kinh (glay)
Trudc uong Sau uong Sau udng Sau udng
thudc | thude 15 phut | thudce 30 phit | thudc 45 phit
L6 1:sildenafil | 8 |90,81 2141 | 157262228 | 179,74+2432 | 124,23+ 19,52
Prrude-sau < 0,05 < 0,05 < 0,05
L6 2: OS35 7 1129,0846,36 | 172,97 £40,09 | 151,46+ 18,65 | 119,32+20,03
Prrude-sau > 0,05 <0.,05 > 0,05
P21 > 0,05 > 0,05 > 0,05 > 0,05
Bing 3.19. Anh hwéng ciia OS35 1én huyét dp dong mach trung binh
Lo n Huyét ap dong mach trung blnh (mmHg)
Truéc udng |  Sau udng Sau udng Sau udng
thuéc | thudc 15 phit | thudce 30 phit | thudc 45 phiit
Lo 1:sildenafil | 8 | 106,89 £7,53 | 106,08 £8,58 | 101,35+5,82 | 100,52 + 6,14
Ptrudc-sau > 0,05 > 0,05 > 0,05
L6 2: OS35 7 1108,60+3,28 | 105,16+232 | 10421+ 1,81 | 102,39+2,10
Ptrudc-sau > (0,05 > 0,05 >0,05
p2-1 > 0,05 > 0,05 > 0,05 > (0,05




3.4. Tac dung cua OS3S trén hanh vi tinh duc trén chut duc truéng thanh

Ti 18

80 -
(%)
70 -

60 A

50 A

40 A

30 A

20 A

10 1

% nhay

% tham nhap

% xuat tinh

% nhay lai

@Lo 1: ching
W10 2: sildenafil
OL63: 0OS35

*p<0,05s0voilo 1

+:p<0,05s0vdilo2

Hanh vi

Biéu dob 3.3. Anh hwéng ciia OS35 lén ti Ié chudt nhdy, chudt thém nhdp, chugt
xudt tinh va chuét nhay lai sau xudt tinh 6 chuét cong dwc truéng thanh
0835 150 mg/kg 1am ting ti 16 chudt nhay, chudt thim nhap, s6 1an thAm
nhap va giam thoi gian nhay, thoi gian thidm nhép c6 ¥ nghia théng ké so véi 16
ching sinh hoc (p < 0,05) va twong duong sildenafil (p > 0,05).
Bdng 3.21. Anh huong cua OS35 lén so lin nhay (MF ), $6 ldn tham nhdp (IF)

Lo n | So liéu biéu dién dwéi dang median (min —
max)
S6 1an nhay S6 1an thAm nhap

L6 1: dung moi 9 0(0-1) 9(0-29)
L6 2: sildenafil 7 1(0-1) 26 (22 —30)

p2-1 > 0,05 < 0,05

L6 3: OS35 150mg/kg 8 1(0-1) 24 (1 -36)
p3-1 > 0,05 < 0,05

Bing 3.22. Anh hwéng ciia OS35 lén thoi gian nhdy (ML), thoi gian tham nhdp (IL)

Lo n Thaoi gian (giay)
ML IL
L6 1: dung moi 9 | 1019,40 + 308,60 844,11 + 302,62
L6 2: sildenafil 7 32,20 +5,93 391,16 + 282,71
p2-1 < 0,05 < 0,05
L6 3: OS35 150mg/kg 8 18,00 + 10,27 52,50 +£21,38
P3-1 < 0,05 < 0,05




3.5. Tac dung ciia OS35 trén chudt cong duwc bi giy suy giam sinh san béi

natri valproat

3.5.1. Tac dung bao vé cua OS35
3.5.1.1. Anh hwong lén trong lwong cdc co quan sinh duc
Chuot ¢ 16 2 (m6 hinh) c6 trong luong cac co quan sinh duc giam c6 ¥ nghia
théng ké so vai 16 chiing sinh hoc (p < 0,05). Chudt ¢ 16 3 dung OS35 c6 trong lugng
cac co quan sinh duc khong khac biét c¢6 ¥ nghia théng ké so véi 16 2 (p > 0,05).
3.5.1.2. Anh hwong léen mat do va do di dong cua tinh trung
Bing 3.25. Anh hwéng ciia OS35 1én mat dé tinh tring va ti Ié tinh tring séng 6
chuét cong dwce gdy suy giam sinh sin bang natri valproat trén mé hinh bdo vé

Mat dg va ti I€ tinh trung

Lo n Mat d¢ tinh trung Ti 18 tinh tring song
(10%mL) (%)
L6 1- NaCl + CMC 10 235,13 £15,08 85,88 + 1,64
L6 2 - Valproat + CMC | 9 110,78 + 18,94 64,56 + 4,09
p2-1 <0,01 < 0,001
L6 3 - Valproat + OS35 | 13 187,09 + 11,28 79,45 £2,09
p3-1 < 0,05 <0.05
p3-2 <0,01 < 0,01

Bang 3.26. Anh hwéng ciia 0S35 lén mirc dp di dong cua tinh trung 6 chugt
cong dwc gdy suy giam sinh sdn bang natri valproat trén mo hinh bdo vé

La , Ti 1§ di dong/ tién t6i (%)
n Co tieén toi Tiéntéinhanh | Khongtiéntéi | Khong di dong
L6 1-NaCl+ CMC 8 |39,63+2,18 [3550+2,15| 588+044 |5450+2731
162 - Valproat+CMC | 9 | 17,78+293 |1033+2,12| 800+0.82 |74,22+338
P21 < 0,001 < (0,001 <0,05 <0,001
L6 3 - Valproat+ OS35 | 11 | 30,00£2,78 |21,27+253| 5,00+£0,50 |65,00+2,71
P31 <0,05 <0,01 <0.05 <(0,05
P32 <0,01 <0,01 <0,01 <0,05

Bing 3.27. Anh huéng ciia OS35 lén hinh thdi cia tinh trung 6 chugt cong duc
gdy suy giam sinh san bang natri valproat trén mo hinh bdo vé

La Ti 1¢ binh __ Tilg bat thuong (%)
n | thuong (%) Piu Co Pudi
L6 1- NaCl+ CMC 8 48,88+ 1,43 [25,50+0,94|12,00+0,87|13,63+0,89
162 - Valproat + CMC | 9 22,67+1,03 [38,11+1,03]16,67+097|22,56+ 1,80
P21 < 0,001 < 0,001 <0,05 <0,01
L6 3 - Valproat+0S35| 11 | 41,18+ 1,66 |30,73+1,70]12,73 + 1,18/ 15,36 + 1,06
P31 <0,01 <0,05 > 0,05 > 0,05
P32 < 0,001 <0,01 <0,05 <0,01




Bing 3.28. Anh hwéng ciia OS35 1én nong dp testosteron trong mdu chudt cong
dwc gay suy giam sinh san bang natri valproat trén mo hinh bdo vé

Lé n Nong dd testosteron
(nmol/l)

L6 1- NaCl + CMC 8 17,12 +£2,00

L6 2 - Valproat + CMC 9 8,890 £ 1,70
P2-1 < 0,05

L6 3 - Valproat + OS35 150 mg/kg/ngay 11 14,16 £ 1,71
p3_1 > 0,05
p3-2 < 0,05

0835 150 mg/kg/ngay trong 7 tuan lam ting c6 ¥ nghia thong ké mat do tinh
trung, ti 1€ tinh trung séng, ti 1€ tinh trung co tién toi, tién toi nhanh, giam ti 1€
khong tién toi, khong di dong; tang ti 1& binh thuong, giam ti 1¢ bat thuong, ting
ndng do testosteron mau (p < 0,05).
3.5.1.3. Anh hwéng lén hinh thai mé hoc cia tinh hoan.

L6 1 — Chung sinh hoc: cac dng sinh tinh tron cing, vo xo mong, da sd cac
dng c6 long hep, chira nhiéu tinh tring. Biéu mo tinh day, c6 du cac loai té bao
dong tinh: tinh nguyén bao, tinh bao, tién tinh tring va tinh tring. M6 k& thua thét,
cac mach mau trong mo k& nho.
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Hinh 3.14. Hinh thdi mé hoc tinh hoan chugt 6 1o chirng moé hinh bao vé (H.E x 1000)

L6 2: cac Ong sinh tinh da sb tron cang, mot sd thanh nhin nheo. Céac 6ng
sinh tinh vo moéng, 1ong rong, nhidu 6ng khong cé tinh tring. Nhitng dng c6 tinh
trang voi sd luong it, biéu mé tinh mong, chil yéu 13 tinh nguyén bao sb véi sd
lwogng it. S6 éng sinh tinh co tién tinh trung rét it, bao twong cua té bao dong tinh
thoai héa hdc ning né. Mo ké ting sinh nhiéu té bao, cac mach mau sung huyét
chtra day hong cau.

Hinh 3.16. Hinh thdi moé hoc tinh hoan chudt 16 mé hinh trén mo hinh bdo vé
(H.E x 1000)




L6 3 — Valproat + OS35 150 mg/kg/ngay: 62,5% sO chudt trong 16 co tinh hoan
voi mo ke binh thuong, biéu mo tinh day, day du céac loai t€ bao véi cau truc binh
thuong, moé k€ binh thuong.

Hinh 3.17. Hinh thdi mo hoc tmh hoan chuot lo dung thuéc thiv 0S35 kém natri
_ valproat trén mo hinh bao v¢ (H.E x 1000) )
Bang 3.29. Anh huéng ctiia OS35 1én kich thwée ong sinh tinh & chugt cong

duc gay suy giam sinh sin bang natri valproat trén mé hinh bao vé
Lo n Kich thwéc 6ng sinh tinh

L6 1- NaCl + CMC 10 128,21 +£2.72

L6 2 - Valproat + CMC 8 92,62 + 3,27
p2-1 < 0,001

L6 3 - Valproat + OS35 150 mg/kg/ngay | 10 112,04 + 2,84
P3-1 <0,001
p3-2 < 0,001

3.5.1.4. Tac dung bao vé cua OS35 trén cdc chi 6 nghién ciru & chudt cong cdi
ghép voi chudt cong duc gay suy glam sinh san bang natri valproat
OS35 lam tang ti 1€ chudt cai c6 thai, tang so thai dau, so thai binh thuong,
giam ti 1¢ thai chét sém/ chét mudn/ mat trimg trén chudt cai co ¥ nghia théng ké
s0 v&i 16 mo hinh (p < 0,05).
% 80
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m1o62
mLo63

% 40 -
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% 0
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Ti 1€ chudt cai c6 chura

Biéu dé 3.4. Anh huéng ciia OS35 Ién ti 1¢ chudt cdi c6 chiva mé hinh bdo vé




Bing 3.30. Anh hwong ciia OS35 lén s6 hoang thé, sé thai ddu va sé thai phdt
trién binh thwong trén moé hinh bdo vé

Chi s6 nghién Lo nghién ciru
ciru/ 1 chudt me Lo1l Lo 2 P21 Lo3 P31 p3-2
Ll . 10,14 + 10,20 £+
SO hoang thé 157 9,50£2,12 | > 0,05 1.69 >0,05|>0,05
X1 an 10,00 +
SO thai dau 173 6,50+0,71 | <0,01 9,40 +2,221>0,05| <0,05
S6 thai binh ’
thuong 9,71 £2,06| 5,00 + 1,41 |< 0,001 (7,80 = 1,93|<0,05| < 0,05
35%
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Ti 16 thai chét sém  Ti I¢ thai chét muon Ti 16 mét trimg

* psovoilo 1 <0,05
+:psovoilo 2 < 0,05
Biéu dé 3.5. Anh hwéng ciia OS35 Ién ti 1¢ thai chét som, chét mugn va ti 1¢ mat
trirng ¢ chugt cdi trén mo hinh bao vé
3.5.2. Nghién ciru tic dung phuc héi ciia OS35 trén cdu triic va chivc néing sinh
san ciia chugt cong tring dwe trwong thanh gdy suy giam sinh sin bang natri
valproat
3.5.2.1.Anh huéng lén trong lwong cdc co quan sinh duc
Chudt ¢ 16 2 (m6 hinh) c6 trong lugng céc co quan sinh duc gidm cé y nghia
théng ké so véi 16 chimg sinh hoc (p < 0,05). Chudt ¢ 16 3 dung OS35 c6 trong
lugng cac co quan sinh duc khong khac biét c6 y nghia théng ké so v6i 16 mé hinh
(p > 0,05).
3.5.2.2. Anh hwong lén mat do va muc do di dong cua tinh trung
OS35 150 mg/kg/ngay udng trong 10 ngay chwa lam thay doi mat do tinh
trung, ti 1¢ tinh trung song so voi 16 mo hinh (p > 0,05); lam tang ti 1¢ tinh trung
tién t4i, tién toi nhanh, giam ti 1é tinh trang khong di dong; tang ti I¢ tinh trung
binh thudng, giam ti 18 tinh tring bat thudng; ting nong do testosteron trong mau
(p <0,05).



Bing 3.32. Anh hwéng ciia OS35 1én mdt dp tinh trang, i I¢ tinh tring séng ciia

chuét cong dwe gdy suy giam sinh sin bang natri valproattrén mé hinh phuc hoi
Mat d¢ va ti I€ tinh trung
Lo n Mat d¢ tinh trung Ti 1¢ tinh trung song
(tri¢u/mL) (%)
L6 1- NaCl + CMC 8 222,63 +£19,42 84,63 + 1,67

L6 2 - Valproat + CMC | 8 136,50 + 7,38 72,63 +2,74
p2-1 < 0,01 <0.01

L6 3 - Valproat + OS35 | 8 137,50 = 10,54 76,63 + 2,92
p3-1 < 0,05 < 0.05
p3-2 > 0,05 > 0,05

Bdng 3.33. Anh hwong ciia OS35 1én mirc dp di dpng ciia tinh triing & chugt
cong dwc gdy suy gidm sinh sin bang natri valproat trén mé hinh phuc hoi

Lo

Ti 18 di dong/ tién t6i (%)

n| Coé tién téi |Tién t6i nhanh | Khong tién téi | Khong di dong
L6 1- NaCl+ CMC [8]42.25+2.18| 38,00£2,19 | 6,25+0,41 |51,50+221
L6 2 — Valproatt CMC|8| 24,13 2,63 | 20,00 2,38 | 6,00+ 1,18 | 69,88 + 2,88
D21 <0,001 <0,001 >0,05 <0,01
Lo3 '(;/S"‘;I;mat T 18]38.2542.62132.13+2.72 | 5.88+0.81 | 55,88+ 2,95
D31 > 0,05 > 0,05 > 0,05 > 0,05
P32 <0,05 <0,01 >0,05 <0,05

Bing 3.34. Anh hwéng ciia OS35 lén hinh thadi cia tinh trung 6 chugt qéng duc
gdy suy giam sinh san bang natri valproat trén mé hinh phuc hoi

Lé Ti 1¢ binh __Tilg bat thuwong (%)
n thwong (%) Pau Co Duoi
L6 1-NaCl+CMC | 8 | 50,63+1,12 |2575+1,22(11,63+0,91[12,00+ 1,05
L6 2 ValproathCMC | 9 | 27,75+121 |36,88+1,43[15,75+1,52[19,63 + 0,84
p-1 < 0,001 < 0,001 <0,05 < 0,001
L6 3 Valproat+OS35| 11 | 42,63+096 |3225+1,42|11,63+1,03]13,50+ 1,38
P31 <0,01 <0,01 > 0,05 > 0,05
p3-2 < 0,001 < 0,01 < 0,05 < 0,01

Bing 3.35. Anh huwéng ciia OS35 lén nong dé testosteron trong mdu chugt
cong dwc gdy suy giam sinh sdan bang natri valproat trén moé hinh phuc hoi

Lo n | Nong dj testosteron (nmol/l)
L6 1- NaCl + CMC 8 16,78 = 3,03
L6 2 - Valproat + CMC 9 10,17 £ 1,06
p2-1 < 0,05
L6 3 - Valproat + OS35 150 mg/kg/ngay 11 14,34 + 1,59
p3-1 > 0,05
p3-2 < 0,05




3.5.2.3. Anh hwong lén hinh thai mé hoc cia tinh hodn

L6 1— Chung sinh hoc: cac 6ng sinh tinh tron cing, vo xo moéng; da sb cac
dng c6 long hep, chira nhiéu tinh tring. Biéu mo tinh day, c6 du cac loai té bao
dong tinh: tinh nguyén bao, tinh bao, tién tinh tring va tinh tring. M6 k& thua thét,
cac mach mau trong mé6 k€ nho.

Hinh 3.18. Hinh thdi mé hoc tinh hoan chugt 16 chirng sinh hoc mé hinh phuc héi
(H.E x 1000)
1. M6 ké 2. Ong sinh tinh
L6 2 — Lo md hinh: cac dng sinh tinh c6 vé xo mong, thanh cing tron, long
hep, nhiéu ong c6 tinh tring, 6 dii cac loai t€ bao dong tinh. Céc t€ bao ¢6 thodi
hoa hdc mirc d6 vira dén nang Mo ke phu ne khoang gian bao rat rong.

Hinh 3.20. Hinh thdi mé hoc tmh hoan chuot lo mo hmh trén mé hinh phuc héi (H.E
x 1000)

L6 3— L6 phuc hdi (natri valproat 500 mg/kg/ngay trong 7 tuan, sau d6 udng
OS35 150mg/kg/ngay trong 10 ngay): cac Ong sinh tinh c6 vo xo mong, thanh
cang, long hep, nhleu ong co tinh trung. Biéu mo tinh day, du céac loai té bao dong
tinh. M6 k& phu né, cac té bao c6 thoai hoa h¢ hoc muc do nhe dén vira.

- .4‘--

#’f’f-z :
Hinh 3.22. Hinh thdi mo hoc tinh hoan chuot 16 phuc héi trén mé hinh phuc hoi
(H.E x 1000)
1. Tinh nguyén bao 2. Tinh bao 3. Tién tinh tring



Bing 3.36. Anh huwéng ciia OS35 1én kich thuwéc éng sinh tinh & chudt cong
duwc gdy suy giam sinh san bang natri valproat trén mo hinh phuc hoi

Lo n Kich thwéc ong sinh tinh
L6 1- NaCl + CMC 10 127,13 £ 2,69
L6 2 - Valproat + CMC 8 115,67 £ 3,54
p2-1 <0,01
L6 3 - Valproat + OS35 150 mg/kg/ngay | 10 125,53 +£ 1,65
p3-1 > 0,05
p3-2 < 0,05

3.5.2.4. Anh hwong lén cdc chi sé nghién civu trén chudt cdi
Két qua thu duoc twong tu nghién ciru trén mo hinh bao vé.
Chuong 4.
BAN LUAN

4.1. Poc tinh cip, doc tinh ban truong dién ciia OS35 trén dong vat thue nghiém
4.1.1. Nghién ciru djc tinh cép ciia OS35 theo dwong uéng trén chudt nhit tring

Két qua cho thiy nhitng 16 chudt udng ché pham OS35 liéu tir 1,25 g/kg thé
trong chudt trd 1én co xuét hién hién tuong chuot chét. Tur ti 18 % chudt chét twong
g voi lidu OS35 cho ubng, xac dinh dugc LDso cia OS35 theo dudng udng trén
chudt nhat trang 1a 4,5 (2,8 - 7,1) g/kg vo1 p = 0,05. Nhu vay, theo bang phan loai
cua GHS, OS35 dugc xép vao Nhom 5. Cung theo GHS, cac chéat dugc xép vao
nhom 5 la nhing chat co doc tinh cap tuong d6i thap, tuy nhién, trong mot sb
truedng hop nhat dinh, cac chat nay c6 thé gay ton thuwong cho cac dbi tuong nhay cam.
4.1.2. Nghién civu déc tinh bdn trwong dién ciia OS35 trén chugt cong tring
4.1.2.1. Tinh trang chung va cdn ndng cia chudt cong tring

Trong cac nghién ciru trén dong vat thyc nghiém noi chung va nghién ciu
doc tinh ban truong dién noi riéng, tinh trang chung va can néng cua dong vat thuc
nghiém la cac chi s6 nghién ciru bat budc theo ddi trudce khi dung thuoc va dinh ky
trong thoi gian dung thudc. Két qua nghién ciru sau 2 tuan va 4 tuan udng thudc
cho thay 0S35 lidu 150 mg/kg va 450 mg/kg trong 4 tudn khong anh hudng dén
tinh trang chung va can nang ctua chugt.
4.1.2.2. Anh hwong ciia 0835 dén chirc nang tao mau

Cac xét nghiém vé sb luong hong cau, lugng huyét sic td, hematocrit, s6
lugng bach cau, cong thic bach cau, sé luong tiéu cau cia chudt danh gia su thay
d6i va kha nang anh huong to1 co quan tao mau cua thude. Két qua nghién ctru cho
thay OS35 lidu 150 mg/kg/ngdy va 450 mg/kg/ngay khong lam anh huong dén cac
chi s6 danh gia chirc ning tao mau sau 2 tuan va 4 tuin udng so véi trude khi ubng
va so voi 16 ching.
4.1.2.3. Anh hwong ciia OS35 trén chirc ndng gan, thdn trén chugt cdng tring

Mot trong nhimg phuong phap danh gia muc do ton thuong té bao gan 1a
dinh lugng ndng d6 cac enzym co nguon goc tai gan ¢ trong huyét thanh. Ngoai
ra, gan 14 co quan c6 nhiéu chirc ning ddi voi qua trinh chuyén hoa cac chat, trong
d6 c6 chuyén hoa protein, lipid. Két qua nghién ctru cho thiy hoat do AST, ALT,




ndéng do albumin va cholesterol trong huyét thanh ¢ 2 16 udng thubc thir OS35
khong thay d6i so véi trude khi udbng thude va so voi 16 chang. Nhu vay, OS35
heu 150mg/kg/ngay va 450mg/kg/ngay dung trén chudt cong tring theo dudng
ubng trong 4 tuan lién tuc chwa 1am anh huéng dén chi sé danh gia mic d6 huy
hoai té bao gan va churc nang chuyén hoa protein, lipid cta gan.

Than la co quan tiét niéu, co vai tro quan trong béac nhat dé dam bao sy hang
dinh noi moi. Két qua nghién ctru cho thdy OS35 liéu 150 mg/kg/ngay va 450
mg/kg/ngay chua anh hu:O’ng dén chi s6 danh gia chtic ning loc ctia cau than .

Nghién ctru ciu triic vi thé gan 16 2 16 ding OS35 cho thay khong co gi bt
thuong va khac biét ¢ 2 16 dung OS35 so véi 16 ching sinh hoc. Két qua ndy tuong
g voi két qua nghién ciru vé hoat @ AST va ALT trong huyét thanh.

Nghién ctru cdu trac vi thé than ¢ 2 16 dung OS35 quan sat thiy trong mé
dém c6 cac 0 xdm nhap viém man tinh (chu yéu 1a lympho bao), ting sinh xo. Tuy
nhién, cdc cAu than c6 hinh thai, ciu tric trong gi61 han binh thuong, khong xo
hoa, khong ting sinh té bao. Pong thoi, xét nghiém creatinin danh gia chirc ning
than van trong gii han binh thudng.

4.2. Nghién ciru hoat tinh androgen cia OS3S trén chudt cong dwc non thién

Theo OECD, khi khéi lugng cua it nhat hai trong s nim co quan sinh duc
phu ting c6 y nghia thong ké so vai chudt khong ding thude thi thude duoc coi 1a
c6 hoat tinh androgen. Két qua nghién ctru cho thy: khi dung OS35 trong 10
ngay lién tuc, lidu 50 mg/kg/ngdy chi lam ting trong lwong co nang hau moén —
hanh hang, liéu 150 mg/kg/ngay lam tang trong lugng co nang hdu moén — hanh
hang va dau dwong vat, con liéu 450 mg/kg/ngay lam tang trong lugng co nang hau
mon — hanh hang, dau duong vat va tuyén Cowper. Nhu vay, OS35 lidu 150 mg/kg
va 250 mg/kg thé hién hoat tinh androgen trén chudt cong duc non thién va lam
tang nong do testosteron c6 y nghia thong ké (p < 0,05). Ket qua nay cling phu hop
v6i két qua cua Yuan J. (2004) cho thdy osthol 1am ting ndng do testosteron trong
mau trén chudt cong duc thién.

4.3. Nghién ciru tac dung cia OS3S trén chirc ning cwong duwong
4.3.1. Tac dung cua OS35 trén kha nang cwong dwong o tho duc truong thanh

Két qua nghién ctru cho thdy 16 tho dung thudc thir OS35 va sildenafil co
hién tuong cuong duong tai cac thdi diém nghién ctu tir 5 phat sau khi dung
thudc. Chiéu dai duong vat do dugc va thoi gian duy tri cuong duong quan sat
duoc khong khac biét co ¥ nghia thdng ké so véi 16 dung sildenafil (p > 0,05).
4.3.2. Tdc dung OS35 trén dp luc thé hang (ICP) 6 chudt cong dwe trwéng thanh
4.3.2.1. Thay déi ICP truée khi kich thich dién ddy than kinh hang

L6 chuot dung sildenafil, ¢ thoi diém sau udng thude 15 phat, 30 phut va 45
phut, gia tri ICP nén ting nhe so véi thdi diém trude khi uéng thude. Tac dung 1am
tang ICP nén khi chua c6 kich thich tinh duc nay cua sildenafil chi c6 thé giai thich
duoc béng nhan dinh cua cac nha khoa hoc réng bén canh co ché (rc ché PDEV da
dugc chimg minh tir 1au, sildenafil con c6 kha ning giy gidn co tron thé hang theo
co ché khong phu thudc vao con duong NO/GMP vong.



L6 chudt dung thude thir OS35, & thoi diém sau udng thudc 30 phat va 45
phut, gia tri ICP nén ciing ting nhe so v&i khi chua udng thude. Theo nghién ctru
cia James Chen (2000), tic dung gdy gidn co tron thé hang cta osthol khi c6 mit
L-NAME hoic trén thé hang loai bo 16p ndi mac tuy cd giam di dang ké, nhung
van con chtr khong mét di hoan toan . Nhu vay, ngoai co ché chinh 13 ting giai
phong NO tir néi mac va taing GMP vong & co tron thé hang, osthol con co thé tac
dong gay gidn truc tiép co tron thé hang theo co ché khac. Do d6, thudc thir OS35
(chtra 35% osthol) c6 kha ning 1am ting nhe ICP nén so vé6i khi chua dung thude.
4.3.2.2. Thay d@éi ICP sau khi kich thich dién ddy than kinh hang

Sildenafil 1am tang rd rét ICP cuc dai sau khi kich thich dién day than kinh
hang cing nhu thoi gian dap tmg voi kich thich. Diéu nay c6 thé dé dang giai thich
vi co ché tac dung cua sildenafil 1a e ché dic hiéu enzym PDEV. Két qua din dén
tich liiy GMP vong trong co tron thé hang, tir d6, ting kha nang gidn co tron thé
hang, tang ICP cuc dai. L6 chuot dung OS35 ciing c6 ICP cuc dai, thoi gian dap
tmg v6i kich thich ting rd rét so voi ICP nén. Nhu di trinh bay ¢ trén, két qua
nghién ctru ctia James Chen va cs. (2000) cho thiy osthol c6 tac dung lam ting giai
phong NO tir ndi mac mach méau & thé hang. Do d6, 1am ting cuong tic dung khi
kich thich dién day than kinh hang. Ngoai ra, osthol con trc ché khong dic hiéu
PDE, lam tang lvgng GMP vong, AMP vong; hoat hoa adenyl cyclase lam tang
tong hop AMP vong. Céc co ché nay dan dén ting gian co tron thé hang, ting ICP
va kéo dai thoi gian dap g véi kich thich dién cua thé hang.
4.3.2.3. Thay déi huyét ap déng mach trung binh va ti s6 ICP max/ MAP

Mot trong nhitng tic dung khong mong mudn cua cac thude tac dung ting
giai phong NO hoic ting GMP vong, AMP vong 14 gdy tinh trang ha huyét ap. Do
do, bén canh vi¢c danh gid anh huong cua sildenafil va OS35 trén gid tri ICP,
nhom nghién ctru con danh gia anh hudng cua cac thudc thir ndy trén huyét ap
dong mach trung binh va chi s6 ICP max/ MAP. Két qua nghién ctru cho thiy
huyét 4p dong mach trung binh & cac thoi diém sau khi udng sildenafil va OS35
déu khong co su khac biét c6 y nghia théng ké so voi khi chua udng thude (p >
0,05); trong khi gia tri ICP cuc dai ¢ ting rd rét so voi khi chua udng thude (p <
0,01). Do do, ti s6 ICP max/ MAP & céc 16 dung sildenafil va OS35 ting 13 rét &
cac thoi diém sau khi udng thude so voi khi chwa udng thude (p < 0,01).

4.4. Tac dung ciia OS35 trén hanh vi tinh duc & chudt cong dwe trwdng thanh

Nghién ctru tac dung cta thudc trén hanh vi tinh duc 13 moét mo hinh tong
hop, khong chi gitip phat hién duoc cac thude co tic dung ting cuong chirc ning
sinh duc, ma con dinh hudng duogc co ché tac dung cua thudc.

4.4.1. Anh hwéng trén hoat dpng nhiy (mounting)

Hoat dong nhay phan anh su hoat hoa tinh duc hay su thure tinh tinh duc, grfm
lién v&i khai niém ham muén tinh duc (libido) ¢ ngudi. Thong sé danh gia hoat
dong nhay 1a ti 1¢ chudt nhay, so 1an nhay (MF) va ML (thoi gian nhay). Trong s
d6, ML 1a chi sd quan trong danh gia ham mudn tinh duc. Két qua nghién ctru cho



thy sildenafil va thudc thir OS35 1am tang ti 1& chudt nhay va rt ngan thoi gian nhay
co y nghia thong ké so véi 16 ching khong dung thude (p < 0,05).
4.4.2. Anh hwéng trén hoat dong tham nhdp (intromission)

Hoat dong thdm nhap can c6 sy cuong duong. Qua trinh cuong duong can ¢o
su phdi hop cta qua trinh gidn mach, cac hormon va yéu t6 than kinh. Do d6, hoat
dong tham nhép dac trung cho strc manh tinh dyc (potency) hay hiéu qua giao ciu.
Chi sb IF khéng chi the hién kha nang cuong duong ma con thé hién kha nang duy
tri curong dwong dé tién hanh giao hop va 1a tién dé cho hién twong xuét tinh. Chi
sO IL (thoi gian dat dén tham nhap) thi phan anh ham mudn tinh duc hon 14 sirc
manh tinh duc. Két qua nghién ciru cho thay sildenafil lam ting ti 1& chudt duc co
hién tuong thim nhap, ting sb 1an tham nhap (IF) so véi 16 khong dung thude (p <
0,05). Két qua nay hoan toan ph hop véi co ché tac dung cua sildenafil 1a e ché
PDEV, lam ting luong GMP vong giy gidn mach mau dén thé hang, ting ap luc
thé hang, ting kha ning cuong duong.

O 16 chuot dung OS35 150 mg/kg, ti 16 chudt tham nhap va sé 1an tham nhép
ting c6 ¥ nghia thong ké so véi 16 chimg (p < 0,05). Két qua nay phu hop véi két
qua nghién ctru tic dung ctiia OS35 trén ap luc thé hang & chudt duc. Nhu vy, sau
khi dung thubc, do tac dung ting giai phong NO tir ndi mac, tang lugng GMP
vong, AMP vong cua osthol ¢ co tron thé hang, ting lwong mau dén duong vat,
tang kha nang cuong duong nén lam tang kha ndng va sirc manh giao cau cua
chudt céng duc.

4.4.3. Anh hwéng trén hoat dong xudt tinh (ejaculation)

Thoi gian sau xuit tinh (PEI) 12 khoang thdi gian dé chudt hdi stre lai sau
mdi loat giao ciu, va ciing 1a chi sé danh gia sy ham mudn tinh dyc. C6 nhiéu yéu
t6 chi phdi qua trinh xuat tinh. Két qua nghién ctru cho thay liéu don OS35 150
mg/kg chua 1am thay d6i thoi gian xuat tinh & chudt céng duc.

4.5. Nghién ciru tic dung ciia OS35 trén chudt cong tring duc bi giy suy giam
sinh san bang natri valproat
4.5.1. Li do lwa chon natri valproat gay suy giam sinh san trén chugt céng duc

Nghién ctou cua Nishimura va cs. (2000) ctng cho thay véi lidu 500
mg/kg/ngay dung trong 7 tuan, natri valproat lam giam cac chi s6 sinh san, cling
nhu lam giam s6 luong tinh trung, giam toc d6 di dong cua tinh trung, thay d6i
hinh thai va cau truc tinh hoan cua chuot cong duc trudng thanh. Vi vay, trong luan
an ndy, natri valproat liéu 500 mg/kg/ngay dugc st dung nhu mot tac nhan gay suy
giam sinh san cho chudt thuc nghi€ém, trén co s& d6 danh gia tac dung bao vé¢ cua
0S35 trén ciu trac va chic ning ciia co quan .

4.5.2. Nghién ciru tic dung bdo vé ciia thuéc thir OS35 trén chudt cong tring
dwe bi gdy suy giam sinh sin bang natri valproat
4.5.2.1. Anh hwéng trén trong luong cdc co quan sinh duc

Trong lugng céc co quan sinh duc ctiia chudt dung OS35 ¢ cd mo6 hinh bao vé
va phuc hdi déu khong thay dbi co ¥ nghia thong ké so véi 16 gy suy giam sinh
san. Chuot sir dung dé giy suy giam sinh san bang natri valproat 1a chudt chudt duc



truong thanh, cac co quan sinh duc da phat trién hoan thién va it bi anh huong bai
cac thude tac dong thong qua androgen hon so v6i chudt cong non thién.
4.5.2.2. Anh hwong mdt do va do di dong va hinh thdi tinh trung

SH luong tinh trung, danh gia gian tiép qua mat do tinh trung, la mot trong
nhimg chi so rat nhay dé danh gia qua trinh sinh tinh, boi d6 1a két qua tong hop
cua tit ca cac giai doan sinh tinh trong tinh hoan, bat clr mot su bat thuong nao
trong qua trinh sinh tinh déu c6 thé anh huéng dén sé luong tinh trung. Két qua
nghién ciru cho thidy OS35 lam tang rd rét mat do tinh tring & mé hinh va ti 1¢ tinh
tring song & md hinh bao vé; trong khi khong cé su khac biét co ¥ nghia thdng ké
& md hinh phuc hoi. Sy khac biét nay c6 thé do khac nhau vé thoi gian dung thudc
& mo hinh bao vé chi 7 ngay, trong khi 1 chu ky sinh tinh kéo dai khoang 6- 8 tudn.

Ngoai ra, OS35 cai thién 10 rét do di dong tinh trung va gidm 10 rét ti I¢ tinh
tring binh thuong va ting rd rét ti 18 tinh tring bat thuong (bao gom ca bat thudong
& dau, c6 va dudi) trén ca md hinh phuc hoi va bao vé.
4.5.2.3. Anh hwong lén néng do testosteron trong mdu

O 16 chudt diung OS35, ndng do testosteron trong mau ting co ¥ nghia thong

ké so v6i 16 m hinh (p < 0,05). Dicu nay ciing phu hop véi két qua nghién ctru tac
dung cua OS35 lam tang mat do tinh trung, tang ti I¢ tinh trung song, ti 1€ tinh
tring c6 tién t6i, tién téi nhau va giam ti 16 tinh trung khong tién t6i, khong di dong
so voi 16 mo hinh. Két qua nay phu hop voi két qua nghién ctru ctia Xie Jin-xian
(2007) trén chudt nhat tring gdy suy sinh san bang cyclophosphamid, osthol c6 tac
dung lam tang testosteron trong mau.
4.5.2.4. Anh hudng 1én hinh théi mé hoc cua tinh hoan va kich thude ong sinh tinh

Két qua mo hoc & 16 3 cho thay, OS35 co xu huong duy tri sy toan ven cau
trac tinh hoan, véi biéu mo tinh day, du cac loai té bao, cac té bao co cau tric binh
thuong va mo k€ binh thuong. Dleu nay cho thdy tac dung 1am ting biét hoa va
truong thanh cua OS35 Ién cac té bao tién tinh trung, co thé théng qua tac dung
lam ting ndng do testosteron trong mau. Kich thudc éng sinh tinh ciing ting rat ro
rét so vo1 16 m6 hinh (p <0,001).
4.5.2.5. Anh hwong lén cdc chi sé nghién ciu 0 chugt cdi

Trén cd mo hinh bao vé va phuc hoi, OS35 ¢o tac dung lam tang ti 1€ chuot cai
c6 chtra, ting s thai dau, so thai phat trién binh thudng, giam ti 1é thai chét sém/
chét muodn trén nhitng chudt cai ghép véi chudt duc giy suy giam sinh san bang
natri valproat.

KET LUAN
1. Dgc tinh cap, déc tinh ban truong dién ciaa OS35 trén dong vat thuc nghiém
1.1. Djc tinh cap cia OS35 trén chujt nhdt tring theo dwong uéong
G nhirng 16 chuot uong 0S35 liéu tir 1,25 g/kg thé trong chudt trd 1én, xuat

hién chudt chét trong vong 24 gio sau khi uéng. Xac dinh duge LDsoctia OS35 trén
chudt nhat trang theo duong uéng la: LDso = 4,5 (2,8 - 7,1) g/kg véi p = 0,05



1.2. Pjc tinh bdn trwong dién ciia OS35 trén chudt céng tring theo dwong uéng
0835 liéu 150 mg/kg/ngay va 450 mg/kg/ngay udng trong 28 ngay lién tuc

khong 1am anh huong dén tinh trang chung, can ndng, cac chi s6 danh gia churc

ning tao mau, chtrc ning gan, mic do hiy hoai t& bao gan va chtc ning loc cia

than, khong anh hudong dén giai phdu bénh gan. Tuy nhién, trén hinh anh mé bénh

hoc than c6 hi¢n tugng viém man tinh.

2. Hoat tinh androgen, tac dung trén chirc ning cwong dwong va hanh vi tinh

duc ctia OS35 trén dong vat thuc nghiém

2.1. Hoat tinh androgen cua OS35

0835 liéu 150 mg/kg/ngay va 250 mg/kg/ngdy co hoat tinh androgen trén
chudt céng duc non thién: 0S35 lidu 150 mg/kg/ngdy o6 tac dung lam ting trong
lwgng 2 co quan (dau duong vat va co nang hau moén — hanh hang); OS35 lidu 250
mg/kg/ngay co tac dung 1am ting trong lwong 3 co quan (tdi tinh, dau dwong vat va
co nang hau mon — hanh hang).

2.2. Tac dung trén chwc nang cwong dwong cua 0OS35

- Trén thé: Chiéu dai duong vat & cac thoi diém 5 phut, 10 phat, 15 phat, 20
phut, 25 phat va 30 phat sau khi ubng 0S35 liéu 60 mg/kg va thoi gian dap tng
cuong tuong duong véi 16 dung sildenafil liéu 4,5 mg/kg.

- Trén chudt cdng dwe: OS35 lidu 150 mg/kg c6 tac dung 1am ting ICP nén
& thoi diém 30 phut va 45 phat sau khi udng; lam ting ICP cuc dai, thoi gian dap
trmg va chi s6 ICP/ huyét ap dong mach trung binh sau khi kich thich dién day than
kinh hang ¢ thoi diém 15 phuat, 30 phut va 45 phut sau khi udng so véi khi chua
ubng nhung khong anh hudng dén huyét 4 ap dong mach trung binh & chuét.

- Trén hanh vi tinh duc: 0S35 liéu 150 mg/kg udng 15 phut trude khi giao
cAu c6 tac dung lam tang ti I¢ chudt nhay, ti 1€ chudt tham nhap, so lan tham nhap
va rt ngan thoi gian nhay, thoi gian tham nhép so véi 16 chimg khong ding thude.
3. Tac dung ciia OS35 trén chudt cong tring giy suy giam sinh san béi natri
valproat
3.1. Tac dung bdo vé

0835 liéu 150 mg/kg/ngay uong trong 7 tuan lién tuc co tac dung lam tang
mat d¢ tinh trung, ti 1¢ tinh trung song, ti 1€ tinh trung ¢ tién toi, tién toi nhanh,
giam ti 1¢ tinh trung khong tién t6i, khong di dong, ting ndng do testosteron trong
mau, tang kich thudc 6ng sinh tinh, cai thién hinh thai mé hoc tinh hoan trén chudt
cdng duc gy suy giam sinh san bang natri valproat 500 mg/kg/ngay trong 7 tuan;
va tang ti I¢ thu thai va su phat trién phoi thai cia chudt cai ghép voi cac chudt duc
nay so vai 16 mo hinh.

3.2. Tdc dung phuc héi

0835 liéu 150 mg/kg/ngay ubng trong 10 ngay sau khi ubng natri valproat
500 mg/kg/ngay trong 7 tuan co tac dung cai thién cac chi s6 nghién ctru trén chudt
cong duc va chudt cong cai tuong ty tac dung bao v¢, ngoai tror mat do tinh trung

va ti 1é tinh tring séng khong co su khac biét co y nghia thong ké so véi 16 mod
hinh.



INTRODUCTION

Male sexual dysfunction is a condition that includes disorders of sexual
desire, erectile function, ejaculation, orgasm and detumescence. Currently, a
common trend over the world is to detect and study medications derived from
medicinal herbs. Fruits of Cridium monnieri (L.) Cuss.) is a long-standing
Vietnamese medicinal product used to treat male sexual and reproductive
disorders. However, there have been few studies on toxicity as well as effects on
reproductive function, sexual behavior, erectile function of the fruits. Therefore, in
order to prove the safety and efficacy of OS35 (ethanol fruit extracts of Cnidium
monnieri) in treatment, the research on the toxicity and effects of OS35 on
reproductive function was conducted.
Objectives:
1. To determine of acute and subchronic toxicity of OS35 in experimental animals.
2. To evaluate the androgenic activity, effects on erectile function and sexual
behaviors of OS35 in experimental animals.
3. To evaluate the effects of OS35 on reproductive declining male rats caused by
sodium valproate.
Necessity of the thesis

Male sexual dysfunction is becoming a common disorder in men that greatly
affects the patient’s quality of life. The search for safe and effective drugs derived
from medicinal herbs is useful for treating this disease, especially in a country with
abundant sources of medicinal herbs and traditional medicine as in Vietnam.
Cnidium monnieri 1s a medicinal product available in Vietnam, which is
documented to treat erectile and reproductive disorders in traditional medicine. So
far, in our country as well as in the world, there are few studies on the safety and
effectiveness of this medicinal herb. Therefore, the thesis is conducted to provide
evidence of safety and efficacy for the clinical use of OS35 (in which osthol
accounts for 35%). In addition, the use of alcohol extraction, a form of modern
medicine remedies, help the traditional medicine to become more favorable.
New contributions of the thesis
1. This thesis provided scientific evidence of safety and effectiveness of OS35
extracted from Cnidium monnieri. Through the experiments in animals (eg. mice,
rats, rabbits), OS35 was proved to be relatively safe and effective in treating
disorders of erectile function and sexual behaviors. Moreover, OS35 had
androgenic properties and improved the structure and function of reproductive
organs in fertility declining male rats.
2. Two new methods were applied to access the effects of OS35 on erectile
function: evaluating concious rabits’ erection according to Hans Gerhard Vogen’s
method and monitoring anesthetized rats’ intracavenous pressure according to
Mehta’s method.
Thesis outline



The thesis consits of 162 pages, including: introduction (2 pages), overview
(34 pages), object and methods (17 pages), results (53 pages which consits of 37
tables, 7 charts, 22 figures), discussion (49 pages). 141 English and Vietnames
references.

Chapter 1.
OVERVIEW

1.1. Definition of male sexual dysfunction

Male sexual dysfunction is a condition that includes sexual desire disorders,
erectile dysfunction, ejaculatory disorders, orgasm disorders and failure of
detumescence. This condion is becoming more common in men, that greatly
affects the patient’s quality of life.
1.2. Medications for treating male sexual dysfunction according to modern

medicine
This thesis reviews the knowledge of 2 drug groups commonly used to treat

male sexual dysfunction, including: testosterone therapy and phosphodiesterase
(PDE) V inhibitors.
1.2.1. Testosterone therapy
1.2.1.1. Indications

Testosterone replacement therapy for male hypogonadism when testosterone
deficiency has been confirmed by clinical features and biochemical tests. The
purpose of testosterone supplements is to restore testosterone levels to normal
physiological limits in men with low testosterone levels, accompanied by
symptoms of testosterone depletion; and improving the quality of life, fullness,
genitalization, muscular strength and bone mineral density.
1.2.1.2. Contraindications
- Hypersensitivity to the drug.
- Past or present liver tumor.
- Androgen-dependent carcinoma of the prostate or of the male mammary gland
- Severe sleep apnea.
- Hematocrite > 54%.
- Lower urinary tract disorders due to benign prostatic hyperplasia.
- Severe chronic heart failure (NYHA IV).
1.2.2. PDEYV inhibitors
1.2.2.1. Mechanism

Sildenafil is a potent and selective inhibitor of cGMP specific
phosphodiesterase type V (PDEV) in the corpus cavernosum, where PDEV is
responsible for degradation of cGMP. Sildenafil has no direct relaxant effect on
isolated human corpus cavernosum but potently enhances the relaxant effect of NO
on this tissue. When the NO/cGMP pathway is activated, as occurs with sexual
stimulation, inhibition of PDEV by sildenafil results in increased corpus
cavernosum levels of cGMP. Therefore sexual stimulation is required in order for
sildenafil to produce its intended beneficial pharmacological effects.



1.2.2.2. Indications and contraindications
- Indications: Sildenafil is indicated in adult men with erectile dysfunction, which
is the inability to achieve or maintain a penile erection sufficient for satisfactory
sexual performance.
- Contraindications:
+ Hypersensitivity to the drug.
+ Co-administration with nitric oxide donors or nitrates in any form.
+ Men for whom sexual activity is inadvisable (e.g. patients with severe
cardiovascular disorders such as unstable angina or severe cardiac failure).
+ Patients who have loss of vision in one eye because of non-arteritic anterior
ischaemic optic neuropathy (NAION), regardless of whether this episode was in
connection or not with previous PDEV inhibitor exposure.
+ Severe hepatic impairment, hypotension (blood pressure < 90/50 mmHg), recent
history of stroke or myocardial infarction and known hereditary degenerative
retinal disorders such as retinitis pigmentosa.
1.3. Overview of Cnidium monnieri
1.3.1. Cnidium monnieri

The scientific name is Cnidium monnieri (L.) Cuss., Umbelliferae family.
Fructus cnidii is the dried fruit of the tree. The main ingredient in the fruit is
osthole. According to Do Tat Loi, the fruit has a bitter taste, slightly poisonous,
enhances erection and is used to treat impotence. Dosages range from 4 g to 12 g in
the form of oral medications or in combination with other drugs
1.3.2. Studies on the effects on Cnidium monnieri in the treatment of
reproductive and sexual dysfunction

James Chen et al. (2000) showed that osthole increased smooth muscle
relaxation by releasing nitric oxide from the endothelium or inhibiting PDE. Yuan
J. et al. (2004) showed that osthole increased testosterone levels, LH, FSH and
NOS activity in non-castrated male rats. Xie Jin-xian (2007) showed that osthole
increased testosterone levels in the blood and the expression of androgens in the
testes in rats causing reproductive decline with cyclophosphamide.

Chapter 2.
OBJECTS AND METHODS

2.1. Materials

OS35 (ethanol extract of fruits of Cnidium monnieri); produced by Institute
of Natural Product Chemistry, Vietnam Academy of Science and Technology).
Osthole accouts for 35%. Extraction rate 3%.
2.2. Objects: Swiss mice, Wistar rats, Newzealand White rabbits.
2.3. Methods
2.3.1. Acute and subchronic toxicity of OS35 in experimental animals
2.3.1.1. Acute oral toxicity of OS35 in mice: Litchfield — Wilcoxon’s method.

Mice weighing 20 + 2g were divided into batches, each of 10. Each dose of
OS35 was administered from the highest non-lethal dose to the lowest dose that killed



100% mice. Mice were fasted for 12 hours before taking the medication, still drinking
of water. The number of dead mice were recorded during the first 72 hours and the
general condition of mice were accessed within 7 days after taking the drug. If the
mouse died, it was removed to access the extent of organ damage. Determination of
50% mortality (LDso) according to mice mortality within the first 72 hours.
2.3.1.2. Subchronic oral toxicity of OS35 in rats: WHO guidelines.

Rats were randomized into 3 batches, taking the drugs orally for 4 weeks:
- Batch 1 (control): CMC 0.5% 10 ml / kg body weight / day
- Batch 2 (treatment 1): OS35 150 mg / kg body weight / day
- Batch 3 (treatment 2): OS35 450 mg / kg body weight / day

Parameters for follow-up at baseline (NO), after 2 weeks (N14) and 4 weeks
(N28), included: general status, body weight. Parameters for hematopoietic
function: number of red blood cells, average red cell volume, hemoglobin content,
hematocrit, leukocyte count, leukocyte formula and platelet count . Evaluation of
liver function through the determination of certain metabolites in the blood:
albumin and total cholesterol. Evaluation of liver damage by quantitative enzyme
activity in blood: ALT, AST. Evaluation of glomerular filtration function by
quantifying creatinine concentration in blood. Histopathology: After 4 weeks of
treatment, the rats were operated to observe the whole body. Randomized
examination of the liver and kidney structure of 30% of rats in each pbatch.
2.3.2. Androgenic activity of OS35 in castrated peripubertal male rats:
Hershberger Bioassay

42-50 day-old rats were removed 2 testicles and taken care to rest for 7 days.
Then, they were randomly divided into 5 batches, taking the drugs for 10 days:
+ Batch 1: oral CMC 10 ml/kg/day
+ Batch 2: subcutaneous testosterone at a dose of 0.4 mg/kg/day
+ Batch 3: oral OS35 at the dose of 50 mg/kg/day
+ Batch 4: oral dose of OS35 150 mg/kg/day
+ Batch 5: oral dose of OS35 250 mg/kg/day

24 hours after taking the last dose, parameters were evaluated: body weight,
blood testosterone level weight fo five target androgen-dependent tissues including
ventral prostate (VP), seminal vesicle (SV), levator ani-bulbocavernosus (LABC)
muscle, paired Cowper’s glands (COW) and the glans penis (GP).
2.3.3. Effects of OS35 on erectile function
2.3.3.1. Effects of OS35 on concious adult male rabbits’ erection: Hans Gerard
Volgen’s method
- Adult male rabbits were placed in quiet room, minimizing any stimulation.
Rabbits were randomly divided into 2 batches and given orally:
+ Batch 1: sildenafil 4.5 mg/kg
+ Batch 2: OS35 60 mg/kg
- After taking medicine, the researchers started to observe the rabbit to evaluate:



+ Penis length every 5 minute until the the erection completed. Researchers did not
directly measure the length of the penis to avoid direct stimulation to rabbits, but to
use the Image J software to measure the length of the penis.

+ The duration of erection.

2.3.3.2. Effects of OS35 on intracavernous pressure (ICP) in anesthetized adult
male rats: Mehta’s method

- Male adult rats are randomized into 2 batches and were given orally:

+ Batch 1: sildenafil 10 mg/kg.

+ Batch 2: OS35 150 mg/kg.

- Preparation:

+ Rats were anesthetized by ketamine at the dose of 25 mg/kg.

+ Powerlab system, stimulating electrode, pressure transducer, Labchart software
were connected.

- Experiments:

+ Step 1: The carotid artery was exposed and a catheter was inserted.

+ Step 2: The cavernous nerve was exposed.

+ Step 3: The corpora cavernosa was exposed and inserted with a 25G needle,
connected to a PE-50 tube containing 100 pl of heparin to measure ICP.

+ Step 4: Monitor ICP and blood pressure before stimulating cavernous nerve.

+ Step 5: The cavernous nerve was electrical stimulated with a rhythm stimulator
connected to the bipolar electrode. The stimulation was 1 time before giving drug
and 3 times after giving drugs (15 minutes, 30 minutes and 45 minutes after the
drug), each stimulation lasted 1 minute. Electric stimulation is 5V, frequency 20
Hz, pulse width 2 ms.

+ Step 6: Data were analyzed offline using Labchart pro software.

- Parameters: basal ICP, ICPmax after cavernous nerve stimulation, response
duration, mean arterial pressure (MAP), ICPmax/MAP.

2.3.4. Effects of OS35 on sexual behavior in adult male rats: Agmo’s method
2.3.4.1. Adaptive phase: All rats were kept stable in the reversed light-dark cycle
for 3 weeks prior to the experiments.

2.3.4.2. Preparing female rats

Female rats were induced sexual reception artificially by the following
method: Two ovaries were removed. After surgery, rats received postoperative care
and rest for 14 days. Before mating with male rats, the females were injected
subcutaneous estradiol benzoate 20 micrograms/rat 52 hours before coupling and
progesterone 1000 micrograms/rat 4 hours later (48 hours before coupling).
2.3.4.3. Training period (3 tests)

- Male rats were transported to individual cage.5 minutes later, 1 receptive
female was introduced. The following sexual behaviors of male rats were
observed: mounting, intromission and ejaculation.

- Parameters were evaluated: MF (mounting frequency), ML (mounting
latency): time from the introduction of female until the first mout, IF (intromission



frequency), IL (intromission latency): time from introduction of female until the
first intromission, EL (ejaculation latency): time from the first intromission until
ejaculation, PEI (post ejaculation interval): time from ejaculation until the next
intromission.

The experiment ended when PEI was recorded or ML, IL > 15 minutes, EL >
30 minutes, PEI > 15 minutes. Rats’ coupling was recorded by cameras and the
reseachers watched video later to calculate the parameters.
2.3.4.4. Screening tests (4 tests)

After 3 training tests, 4 screening tests were carried out to classify male rats.
The male rats that did not completed at leaset 1 screening test were taken in to
experimental tests.
2.3.4.5. Experimental tests
- Selected rats from screening tests were randomly divided into 3 batches and
given orally:
+ Batchl (n =9): CMC10 ml/kg
+ Batch 2 (n = 7): sildenafil 10 mg/kg 30 minutes before coupling
+ Batch 3 (n = 8): OS35 150mg/kg 15 minutes before coupling.
- Male rats were coupled with the female. Male sexual behaviors were observed
and parameters were evaluated.
2.3.5. Effects of OS35 on reproductive declining male rats caused by sodium
valproate
2.3.5.1. Preventive effects of OS35 on reproductive declining male rats caused by
sodium valproate

Adult male rats were randomized into 3 batches, given orally twice a day, the
interval at least 2 hour:
- Batch 1: sodium chloride 0.9% 10 ml kg/day + CMC
- Batch 2: sodium valproate 500 mg/kg/day + CMC
- Batch 3: sodium valproate 500 mg/kg/day + OS35 150 mg/kg/day

The medication lasted for 7 weeks. 5 weeks after 1% medication, 1 male rat
was coupled randomly with 2 untreated virgin females randomly for 2 weeks.
-After the last medication, male rats were evaluated the following parameters:
+ Reproductive organs’ weight: testicles, ventral prostate, seminal vesicles, levator
ani-bulbocavernosus muscle, paired Cowper’s glandsand the glans penis
+ Sperm concentration and vitality
+ Sperm motility (rate of progressive, rapidly progressive, slowly progressive, non-
progressive, immotile sperms)
+ Sperm morphology and testicular histology
+ Blood testoterone level.
- Pregnant female rats were examined on days 14- 17 of gestation to evaluate the
following parameters: percentage of pregnant females, number of corpus luteum,
number of implatation, alive/ early dead/ late dead fetus and lack egg.



2.3.5.2. Restorative effects of OS35 on reproductive declining male rats caused by
sodium valproate

Adult male rats were randomized into 3 batches, given orally:
- Batch 1: sodium chloride 0.9% 10 ml kg/day for 7 weeks + CMC for 10 days
- Batch 2: sodium valproate 500 mg/kg/day for 7 weeks + CMC for 10 days
- Batch 3: sodium valproate 500 mg/kg/day for 7 weeks + OS35 150 mg/kg/day for
10 days

After the last dose, 1 male rat was coupled randomly with 2 untreated virgin
females randomly for 2 weeks. Male rats were evaluated after 2 week coupling and
pregnant females were examined on days 10-15 of gestation.
2.4. Data analysis

Experimental groups were analyzed for significance of differences between
treatment groups and control groups by Stata 3.0 software. The difference between
two groups is judged to be statistically significant when p < 0.05.
Chapter 3.
RESULTS

3.1. Acute and subchronin toxicity of OS3S in experimental animals
3.1.1. Acute oral toxicity in mice

Mice at the dose of 1.25 g/kg or more, mice was slow, inhibited,
immobilized and ate nothing. 30 minutes after dosing, mice became dyspnea,
foaming and then suffered from respiratory distress, seizure. Some mice dead
within 24 hours. The number of dead mice at each dose was recorded to calculate
LDso. All dead mice’s heart, lung and liver were found hyperemia.

Table 3.1. Ratio of dead mice

No. Dose of OS35 (g/kg) Numblf;c(f dead Percentage (%)

1 0.625 0/10 0

2 1.25 1/10 10
3 2.5 3/10 30
4 5.0 5/10 50
5 7.5 7/10 70
6 11.25 8/10 80
7 15.0 10/10 100

Oral LDso of OS35 in mice: LDso =4.5 (2.8 - 7.1) g/kg with p = 0.05.
3.1.2. Subchronic oral toxicity in rats
3.1.2.1. General condition and body weight:

There was no abnormal observation in all rats. OS35 150 mg/kg/day and 450
mg/kg/day did not affect general condition, body weight.
3.1.2.2. Hematopoietic function

0OS35 150 mg/kg/day and 450 mg/kg/day did not affect red blood cell count,
hemoglobin, hematocrite, MCV, white blood cell count and formula, and platelet




count 2 weeks and 4 weeks after drug administration. There was no statical

difference between these groups and control group (p > 0,05).

3.1.2.3. Effects of OS35 on liver function in rats
Table 3.7. Effects of OS35 on albumin and cholesterol levels in rats

Time Albumin (g/l) Cholesterol (mmol/l) p(t- test
Control | OS35 150 | OS35 450 | Control | OS35 150 | OS35 450 | Student
NO | 3492+ | 3473+ | 3426+ | 1.99+ 1.81 + 1.69 + - 0.05
1.71 2.70 1.59 0.16 0.16 0.15 '
N14 | 33.79+ | 3557+« | 32.06 | 1.97+ 1.55+ 1.60 + - 0.05
2.72 2.75 1.28 0.18 0.22 0.30 ]
P >0.05 > (.05 >0.05 > (.05 >0.05 >0.05
N28 | 3588+ | 3394+ | 3539+ | 181+ 1.91 + 1.51 + - 0.05
1.34 1.32 1.33 0.25 0.26 0.14 )
p >0.05 > (.05 >0.05 > (.05 >0.05 >0.05
3.1.2.4. Effects of OS35 on liver damage in rats
Table 3.8. Effects of OS35 on AST and ALT values in rats
Time AST (UIN) ALT (UI/D) p(t- test
Control | OS35 150 | OS35 450 | Control | OS35 150 | OS35 450 | Student)
NO | 63.75+| 7029+ 6778+ | 168.00 | 153.86+ | 178.89+ - 0.05
3.86 10.4 4.63 +16.71 22.66 18.27 '
N14 | 7213+ | 72.67+ 61.00+ | 171.00 | 144.83+ | 173.56+ ~0.05
7.13 5.07 5.37 +13.41 8.06 6.14 '
p > (0.05 > (0.05 > (0.05 > (0.05 > (0.05 > (0.05
N28 | 79.86+ | 62.14+ 55778+ | 18043 | 202.00+ | 187.00+ - 0.05
15.49 8.27 7.04 +29.21 27.12 17.89 '
P >0.05| >0.05 >0.05 | >0.05| >0.05 >0.05
3.1.2.5. Effects of OS35 on kidney function in rats
Table 3.9. Effects of OS35 on creatinin level in rats
Time Creatinin (micromol/l) p (t- test
Control 0835 150 0835 450 Student)
NO 42.50+2.69 | 44.87+7.40 39.73 £2.56 > (.05
N14 52.25+2.61 49.33 £5.65 53.78 £5.67 > (0.05
P >0.05 >0.05 >0.05
N28 43.25+2.61 41.90 +5.07 37.78 £ 1.63 > (.05
p > (.05 > (.05 > (0.05

0S35 150 mg/kg/day and 450 mg/kg/day did not blood albumin, cholesterol,
AST, ALT and creatinin level in ras 2 weeks and 4 weeks after drug
administration. There was no statical difference between these groups and control
group (p > 0,05).
3.1.2.6. Effects of OS35 on histopathology of liver and kidney




- Liver histopathology: There was no difference between the two OS35 treatment
groups with control group. The structure of the liver is not affected. Fibrosis,
inflammation and bile duct proliferation were observed in the liver centrilobular
venules and portal space.

- Kidney histopathology: The glumerulus were within normal range in all rats. No
inflammation, fibrosis or cell profileration were observed in the glumerulus.
However, some chornic inflamation with lymphocytes and fibrosis were found in
the mesangium in rats that were gi

Figure 3.4. Kidney histolatolo or in ontrol group after 4 weeks
o (HEx400)

Figure 3.5. Kidney htstolopathology of rats in OS3 5 150 mg/kg group after 4
weeks (HE x4 00)
ek ok

Figure 3.6. Kidney hlstolopathology of rats in OS35 450 mg/kg group after 4
weeks (HE x 400)

3.2. Androgenic acitivity of OS35 in castrated immature male rats

0OS35 150 mg/kg and 450 mg/kg/day for 10 days increased the weight of 2 or 3
secondary reproductive organs and blood testosterone levels in rats compared with
untreated castrated rats.



Table 3.11. Effects of OS35 on reproductive organ weight in castrated rats

Batch n Reproductive organ weight (mg/100g body weight)
Seminal Ventral Glans Cowper’ Levator
testicles prostate penis s gland muscle

1: CMC 7| 11.30+1.18 | 7.00+1.55 | 20.07+1.29 | 1.97+0.30 | 20.74+2.77
2:Testosteron | 8 | 290.11£26.25 | 97.30+8.96 | 41.74 +1.76 | 21.02+£2.20 | 205.70+ 13.85
p2-1 <0.001 <0.001 <0.001 <0.001 <0.001
3:0S35 50 71 11.01+1.13 | 7.58+143 | 21.28+1.64 | 237+0.26 | 29.51+2.17
p3-1 >0.05 >0.05 >(0.05 >0.05 <0.05
4: 0835150 | 7| 11.14£1.20 | 497+0.72 | 28.10+£2.89 [ 2.95+0.73 | 34.16+4.88
p4-1 >0.05 >0.05 <0.05 >0.05 <0.05
5: 0835250 |7| 17.97+£235 | 6.44+£1.07 | 28.33+1.73 | 2.83+0.24 | 34.00=2.80
Ps-1 <0.05 > 0.05 <0.01 <0.05 <0.01
Table 3.12. Effects of OS35 on testosterone level in castrated rats
Batch n Testosterone level (nmol/l)
Batch 1: CMC 7 0.14 +0.04
Batch 2: Testosterone 8 31.73+£7.91
p2-1 <0.01
Batch 3: OS35 50mg/kg 7 0.17 +0.04
p3-1 >0.05
Batch 4: OS35 150mg/kg 7 0.62+0.17
pa-1 <0.05
Batch 5: OS35 250mg/kg 7 3.69+1.04
ps-1 <0.05

3.3. Effects of OS35 on erectile function

3.3.1. Concious adult male rabbit’s erection
Table 3.14. Effect of OS35 on rabbits’ penis length

Batch n Penis length (mm)
5 minutes 10 minutes | 15 minutes | 20 minutes | 25 minutes | 30 minutes
Batch 1: 6| 892+ 11.15+ | 1400+ | 1547+ | 1462+ | 12.72 £
Sildenafil 0.46 0.83 0.94 1.46 1.92 1.13
Batch2:0S35 |6 | 11.11+ | 13.17+ | 1461+ | 1482+ | 10.58+ | 9.25=+
60mg/kg 2.23 1.69 0.93 2.27 1.17 2.61
p3-1 >0.05 >0.05 | >0.05 | >0.05 | >0.05 | >0.05
Table 3.15. Effect of OS35 on rabbits’ erection duration
Batch n Duration (minutes)
Batch1: Sildenafil 6 43.33 £ 6.96
Batch2: OS35 60mg/kg 6 38.33 £5.68
>0.05

P3-1




3.3.2. Effects of OS35 on intracavernous pressure (ICP) in adult male rats

OS35 at the dose of 150 mg/kg increased basal ICP before cavernous nerve
stimulation, ICP max and response duration after nerve stimulation but did not
affect MAP. The difference between OS35 and sildenafil was not statically

significant (p > 0,05).
Table 3.16. Effects of OS35 on basal ICP before stimulating the nerve
Batch n Basal ICP (mmHg)
Before 15minutes | 30 minutes | 45 minutes
Batch 1: Sildenafil | 8 | 19.70+1.36 | 30.47 +2.87 | 30.90 £ 3.01 | 30.22 +3.24
Pbefore-afier <0.05 <0.05 <0.05
Batch 2: OS35 7 123.63+1.54|31.51 +£3.87 | 31.02+1.32 | 32.31 £1.09
Phbefore-after > (.05 < 0.05 < 0.05
p2-1 > 0.05 > 0.05 > 0.05 >0.05
Table 3.17. Effects of OS35 on ICP max after stimulating the carvenal nerve
Batch n ICP max (mmHg)
Before 15 minutes | 30 minutes | 45 minutes
Batchl: sildenafil | 8 | 37.89 4+ 6.78 | 53.69 £6.19 | 56.60 = 6.26 | 54.86 + 7.40
Pbefore-afier <0.01 <0.05 <0.01
Batch2: OS35 7 143.14+4.10 | 58.52 £5.22 | 55.57+3.97 | 59.43 +4.72
Phbefore-after < (0.01 < 0.01 <0.01
p2-1 > (0.05 > (.05 > (0.05 >0.05
Table 3.18. Effects of OS35 on response duration
Batch n Response duration (mmHg)
Before 15 minutes | 30 minutes | 45 minutes
Batchl: sildenafil | 8 | 90.81+21.41 | 157.26+22.28 | 179.74+24.32 | 124.23 +£19.52
Pbefore-after <0.05 <0.05 <0.05
Batch2: OS35 7 | 129.08 £6.36 | 172.97+40.09 | 151.46+18.65 | 119.32 +£20.03
Pbefore-after >0.05 <0.05 >(0.05
P2-1 >0.05 >(0.05 >0.05 > (.05
Table 3.19. Effects of OS35 on MAP (median arterial pressure)
Batch n Median arterial pressure (mmHg)
Before 15 30 minutes 45 minutes
minutes
Batchl: sildenafil | 8 | 106.89+ | 106.08 = | 101.35+5.82 | 100.52 +6.14
7.53 8.58
Phbefore-after >0.05 >0.05 >0.05
Batch2: OS35 7 | 108.60+ | 105.16 |104.21+1.81| 102.39+2.10
150mg/kg 3.28 2.32
Pbefore-after >0.05 > (.05 >0.05
p2-1 > 0.05 > (.05 > 0.05 > 0.05




3 4. Effects of OS35 on adult male rats’ sexual behavior
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Chart 3.3. Effects of OS35 on the percentage of male rats that mounted,
intromitted, ejaculated and mounted again after ejaculating

0OS35 150 mg/kg significantly decreased ML, IL and increased IF compared with
control group (p < 0.05). The effect of OS35 was similar to sildenafil (p > 0.05).

0S35 150 mg/kg did not affect EL, PEI (p > 0.05).
Table 3.21. Effects of OS35 on MF, IF

Batch n Median (min — max)
MF IF
Batchl: CMC 9 00-1) 9(0-29)
Batch?2: sildenafil 7 1(0-1) 26 (22 —30)
p2-1 > (.05 < 0.05
Batch3: OS35 150mg/kg 8 1(0-1) 24 (1 —36)
P3-1 >(0.05 <0.05
Table 3.22. Effects of OS35 on ML, IL
Batch n Time (seconds)
ML IL
Batchl: CMC 9 | 1019.40 + 308.60 844.11 £302.62
Batch2: sildenafil 7 32.20+5.93 391.16 £282.71
P21 <0.05 < 0.05
Batch3: OS35 150mg/kg 8 18.00 = 10.27 52.50 £21.38
p3-1 <0.05 < 0.05




3.5. Effects of OS35 on adult reproductive declining male rats caused by

sodium valproate

3.5.1. Preventive effects of OS35
3.5.1.1. Preventive effects of OS 35 on reproductive organ weight
OS35 did not affect the reproductive organ weight of adult reproductive declining
male rats caused by sodium valproate compared with untreated rats.
3.5.1.2. Preventive effects of OS35 on sperm concentration and vitality
Table 3.25. Preventive effects of OS35 on sperm concentration and vitality

S
Batch n Concentration Vitality
(10%mL) (%)
Batchl- NaCl + CMC 10 235.13 +£15.08 85.88 + 1.64
Batch2 - Valproate + CMC 9 110.78 + 18.94 64.56 +£4.09
p2-1 <0.01 <0.001
Batch3 - Valproate + OS35 13 187.09 + 11.28 79.45 £2.09
P3-1 <0.05 <0.05
p3-2 <0.01 <0.01
Table 3.26. Preventive effects of OS35 on sperm motility
Percentage (%)
Batch n | Progressive Rapldly Non- . Immotile
progressive | progressive
Batchl- NaCl+ CMC 8 [39.63+2.18]35.50+£2.15|5.88+0.44 |54.50 +2.31
Batch2 - Valproate+t CMC | 9 | 17.78+2.93|10.33+2.12| 8.00+0.82 |74.22 +3.38
P21 <0.001 <0.001 <0.05 <0.001
Batch3 - Valproate+ OS35 | 11 |30.00+2.78 |21.27+2.53| 5.00+0.50 |65.00+2.71
P31 <0.05 <0.01 <0.05 <0.05
P32 <0.01 <0.01 <0.01 <0.05
Table 3.27. Preventive effects of OS35 on sperm morphology
Batch Normal Abnormal (%)
n (%) Head Midpiece Tail
Batch1- NaCl + CMC 8 |48.88+1.43|25.50+0.94 |12.00+0.87|13.63 +£0.89
Batch2 - Valproate +CMC | 9 [22.67+1.03| 38.114+1.03 | 16.67+0.97|22.56 + 1.80
P21 <0.001 <0.001 <0.05 <0.01
Batch3 - Valproate +OS35 | 11 |41.18+1.66| 30.73+1.70 | 12.73 +1.18 151%6;:
P31 <0.01 <0.05 >0.05 >(0.05
P32 <0.001 <0.01 <0.05 <0.01




Table 3.28. Preventive effects of OS35 on testosterone level

Batch n |Testosterone level (nmol/l)
Batch1- NaCl + CMC 8 17.12+2.00
Batch?2 - Valproate + CMC 9 8.89 £1.70
p2-1 <0.05
Batch3 - Valproate + OS35 150 mg/kg/day 11 14.16 £ 1.71
P3-1 >0.05
p3_2 < 0.05

OS35 150 mg/kg/day for 7 weeks increased significantly sperm concentration, vital
rate, proportion of progressive and normal sperm, decreased proportion of non-
progressive and immotile as well as abnormal sperm. OS35 also increased blood
testosterone level (p < 0.05).
3.5.1.3. Preventive effects of OS35 on testicular histology

Batch 1 (control): Stretched spermatophores, thin filamentous cortex, narrow

tubes, and spermatozoa. Thick epithelium, all kinds of neoplasmic stem cells:
spermatogonia, spermatozoa, spermatocytes and sperm. Sparse tissue, blood
vessels in the interstitium.
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Figure 3.14. Testicular histology in control rats (H.E x 1000)
1. Interstitial tissue, 2. Seminiferous tubules

Batch 2 (sodium valpoate reproductive declining male rats): some wrinkled
seminal vesicles; thin, broad-tube, sphincter tube has no sperm. Tubes with small
spermatozoa, thin epithelia, were mainly small number of spermatozoa. The
number of spermatozoa with very small sperm counts, the cytoplasm of the
spermatozoa was severely degenerated. The proliferation of many cells, blood
vessels filled with red blood cells.




Batch 3 (sodium valpoate reproductive declining male rats given OS35):
62.5% of reproductive declining male rats had testicular histology within normal
range.

Figure 3.17. Testicular histology in reproductive declining rats given OS35 150
mg/kg (H.E x 1000)
1. Interstitial tissue, 2. Seminiferous tubules
Table 3.29. Preventive effects of OS35 on spermatophore diameter

Batch n Spermatophore diameter
Batchl- NaCl + CMC 10 12821 £2.72
Batch?2 - Valproate + CMC 8 92.62 +£3.27
p2-1 <0.001
Batch3 - Valproate + OS35 150 mg/kg/day| 10 112.04 +2.84
P3-1 <0.001
p3-2 <0.001

3.5.1.4. Preventive effects of OS35 on parameters in untreated female rats coupled
with male reproductive declining rats

OS35 increased significantly the proportion of pregnant female rats, number
of implantation and alive fetus; decreased the dead fetus and lack egg (p < 0.05).
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Chart 3.4. Preventive effects of OS35 on percentage of pregnant female rats




Table 3.30. Preventive effects of OS35 on the number corpus luteum,

implantation and alive fetus

0% -

Early dead fetus

Later dead fetus

Lack egg

Batch
Number of Baltch Baztch P2-1 Ba;ch P31 ps3-2
10.14 £ 9.50 £+ 10.20 £
Corpus luteum/ female 157 212 >0.05 169 >0.05 | >0.05
: 10.00 £| 6.50 + 9.40 +
Implantation/ female 173 071 | = 0.01 299 >0.05 | <0.05
. 9.71 £ | 5.00 7.80 £
Alive fetus/ female 2,06 1.41 <0.001 1.93 <0.05 | <0.05
35% <
30% *
25%
20% * = Batch 1
15 . m Batch?2
’ * 4 Batch 3
10% - :
13.8%
3% 7 N 8.5%
I 0 3.2% 9

Chart 3.5. Preventive effects of OS35 on percentage of early/later dead fetus and
lack egg
3.5.2. Restorative effects of OS35 on adult reproductive declining male rats
caused by sodium valproate

3.5.2.1.Restorative effects of OS 35 on reproductive organ weight

OS35 did not affect adult male reproductive organ weight compared with untreated

rats (p > 0.05).

3.5.2.2. Restorative effects of OS35 on sperm concentration and vitality
OS35 at the dose of 150 mg/kg/day for 10 days did not affect sperm concentration and
vitality compared with untreated reproductive declining male rats (p > 0.05); but

increased the proportion of progressive and normal sperm; decreased proportion of

immotile and abnormal sperm; increased blood testosterone level (p < 0.05).




Table 3.32. Restorative effects of OS35 on sperm concentration and vitality

Sperm
Batch n Concentration Vitality
(10%mL) (%)
Batch1- NaCl + CMC 8 222.63 £19.42 84.63 +1.67
Batch?2 - Valproate + CMC 8 136.50 + 7.38 72.63 £2.74
p2-1 <0.01 <0.01
Batch3 - Valproate + OS35 | 8 137.50 + 10.54 76.63 £2.92
P3-1 <0.05 <0.05
p3-2 >0.05 >0.05
Table 3.33. Restorative effects of OS35 on sperm motility
Percentage (%)
Batch n | Progressive Rapldly Non- . Immotile
progressive | progressive
Batch1- NaCl+ CMC 8 | 42.25+2.18 |38.00+2.19| 6.25+0.41 |51.50+2.21
Batch?2 - Valproate + CMC | 8 | 24.13 £2.63 |20.00 +2.38| 6.00 £ 1.18 | 69.88 + 2.88
P21 <0.001 <0.001 >0.05 <0.01
Batch3 - Valproate + OS35 | 8 | 38.25+2.62 (32.13+2.72| 5.88+0.81 |55.88 +£2.95
P31 >0.05 > (.05 > (.05 > (.05
P32 <0.05 <0.01 > (.05 <0.05
Table 3.34. Restorative effects of O35 on sperm morphology
Normal (%) Abnormal (%
Batch n Head Midpiece Tail
Batchl- NaCl+ CMC 8 | 50.63+1.12 {25.75+1.22|11.63+0.91|12.00 £+ 1.05
Batch2 - Valproate + CMC | 9 | 27.75+1.21 |36.88+1.43|15.75+1.52{19.63+0.84
P21 <0.001 <0.001 <0.05 <0.001
Batch3 - Valproate + OS35 | 11 | 42.63+0.96 |32.25+1.42|11.63+1.03| 13.50+1.38
P31 <0.01 <0.01 > (0.05 >0.05
P32 <0.001 <0.01 <0.05 <0.01
Table 3.35. Restorative effects of OS35 on testosterone level
Batch n Testosterone level
(nmol/1)
Batch1- NaCl + CMC 8 16.78 +£3.03
Batch?2 - Valproate + CMC 9 10.17 £ 1.06
p2-1 < 0.05
Batch3 - Valproate + OS35 150 mg/kg/day 11 14.34 +1.59
P3-1 >0.05
p3-2 < 0.05




3.5.2.3. Restorative of OS35 on testicular histology

Batch 1 (control): Stretched spermatophores, thin filamentous cortex, narrow
tubes, and spermatozoa. Thick epithelium, all kinds of neoplasmic stem cells:
spermatogonia, spermatozoa, spermatocytes and sperm. Sparse tissue, blood
vessels in the interstitium.

Figure 3.18. Testicular histology in control rats (H.E x 1000)
1. Interstitial tissue, 2. Seminiferous tubules
Batch 2 (sodium valpoate reproductive declining male rats ): thin-walled
spermatophores, rounded, narrowed, spermatophores, and all types of spermatozoa.
Cells with moderate to severe degeneration. Swollen tissue, very wide intercostal
space.

Figure 3.20. Testicular hlstology in reproducttve declmmg rats (H.E x 1000)
Batch 3 (sodium valpoate reproductive declining male rats followed by OS35
for 10 days): thin-walled spermatophores, thin walls, narrow tubes, sperm tubes.
Thick epithelium, all kinds of neoplasia. Swollen tissue, cells with mild to
moderate degeneration.
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Figure 3.22. Testicular htstology in reproductzve declmmg rats followed by OS35
(H.E x 1000)




Table 3.36. Restorative effects of OSS35 on spermatophore diameter

Batch n Kich thuéc 6ng sinh tinh
Batch1- NaCl + CMC 10 127.13 +£2.69
Batch?2 - Valproate + CMC 8 115.67 £3.54
p2-1 <0.01
Batch3 - Valproate + OS35 150 mg/kg/day| 10 125.53 £ 1.65
P3-1 >0.05
p3-2 < 0.05

3.5.2.4. Restorative effects of OS35 on parameters in untreated female rats coupled
with male reproductive declining rats:

The result was similar to that of preventive effects of OS35.

Chapter 4.
DISCUSSION

4.1. Acute and subchronic toxicity of OS35 in experimental animals
4.1.1. Acute oral toxicity of OS35 in mice

Some mice of batches that was given OS35 at the dose of 1.25 g/kg and more
dead within 24 hours. The number of dead mice at each dose was recorded to
calculate LDso.  Oral LDso of OS35 in mice: LDso = 4.5 (2.8 - 7.1) g/kg with p =
0.05. According to the GHS classification table, OS35 is classified in Group 5.
According to the GHS, substances classified in Category 5 are relatively low-grade
toxic, however, in certain cases, these substances can cause damage to sensitive
objects.
4.1.2. Subchronic oral toxicity of OS35 in rats
4.1.2.1. General condition and body weight in rats

In experimental animal studies, especially in subchronic toxicity study, the
general condition and experimental animals’ weights are evaluated before, during
and after drug use. Results of two weeks and four weeks of study showed that
OS35 at 150 mg/kg and 450 mg/kg for 4 weeks did not affect the general condition
and body weight of rats.
4.1.2.2. Effects of OS35 on hematopoietic function in rats

Results of the study showed that OS35 at 2 doses of 150 and 450 mg/kg/day
did not affect the number of red blood cells, hemoglobin, hematocrit, MCV, white
blood cell count and formula, and platelet counts after 2 weeks and 4 weeks of
continuous oral administration compared with control batch.
4.1.2.3. Effects of OS35 on liver and kidney function in rats

One of the methods of assessing the level of hepatocellular injury is the
quantification of liver-derived enzymes present in the serum. Results of our study
showed that ALT and AST activity in rat blood in batches of OS35 at 150 and
450mg/kg/day at 2 weeks and 4 weeks were not different from those of control
batch. The liver is an organ that has many functions for the metabolism of
substances, including protein, lipid metabolism. Results showed that the serum
albumin and cholesterol levels in rats treated in 2 batches of OS35 were unchanged




at 2 weeks and 4 weeks of continuous drug administration. Thus, OS35 at the doses
of 150 and 450 mg/kg/day given orally to rats for 4 consecutive weeks did not
affect the evaluation of liver and lipid metabolism.

Kidneys are the organs that play an important role in ensuring homeostatic
stability. Results of our study showed that OS35 at the doses of 150 and 450
mg/kg/day did not affect the index of glomerular filtration.

Liver histopathological structure in OS35 batches showed no fibrosis,
inflammation or proliferation and no difference compared with control batch.
These findings were consistent with the results of studies on AST and ALT activity
in serum. However, kidney histopathological structure showed chronic epithelial
inflammation (mainly lymphocytic) and fibrosis in rats in OS35 batches. However,
the glomerular structure were within normal limits, no fibrosis, no cell
proliferation. At the same time, creatinine tests assessing kidney function remain
within normal limits.

4.2. Androgenic activity of OS35 in castrated immature male rats

According to the OECD guidelines, when the weight of at least two of these
five organs increases significantly compared to non-drug batches, the drug is
considered to be androgenic activity. Results of the study showed that OS35 at the
dose of 50 mg/kg/day for 10 consecutive days increased only the weight of levator
ani-bulbocavernosus muscle; at the dose of 150 mg/kg/day increased the weight of
two organs including the levator ani-bulbocavernosus muscle and glans penis; at
the dose of 450 mg/kg/day increased the weight of 3 organs, including levator ani-
bulbocavernosus muscle, glans penis and Cowper’s glands. Thus, OS35 50
mg/kg/day did not have androgenic activity. OS35 150 and 250 mg/kg/day for 10
days had androgenic activity in castrated immature male rats.

4.3. Effects of OS35 on erectile function
4.3.1. Effects of OS35 on erection in concious adult male rabbits

The dose of OS35 given to rabbits was 60 mg/kg (extrapolated from the dose
of 150 mg/kg in rats). In batches using OS35, results showed that OS35 also
caused erection in rabbits similar to sildenafil. The compound that has been shown
to have an erection effect is osthole which accounts for 35% in OS35.

4.3.2. Effects of OS35 on ICP in adult male rats
4.3.2.1. Effects of OS35 on basal ICP

In rats given sildenafil, 15, 30 and 45 minutes after medication, basal ICP
(when there was no cavernous nerve stimulation) increased slightly compared with
that before drug administration. The effect of increasing the basal ICP without this
sexual arousal of sildenafil can only be explained by the scientists' belief that aside
from the long-standing PDEV inhibitory mechanism, sildenafil has the potential
relaxation of the smooth muscles independent of the NO/cGMP pathway.

In rats given OS35, 30 and 45 minutes after medication, basal ICP was also
slightly higher than that before drug use. According to a study by James Chen
(2000), the effect of osthoric smooth relaxation in presence of L-NAME or on the



discoloration of the endothelium has been significantly reduced, but remains
whole. Thus, in addition to the main mechanism of increasing the release of NO
from the endothelium and increasing cGMP in smooth muscle, osthol can also
affect the direct relaxation of cavernous smooth muscle under the other
mechanism. The results of a baseline ICP increase (before stimulating cavernous
nerve) obtained from this study are consistent with erectile dysfunction effects
when studied in the concious rabbits mentioned above.

4.3.2.2. Effects of OS35 on ICPmax after stimulating the cavernous nerve

This can be easily explained because the mechanism of action of sildenafil is
to inhibit specific enzyme PDEV, the enzyme degrading cGMP, which leads to
inhibition of cGMP hydrolysis into 5'-GMP. The results suggested that the
accumulation of cGMP in the cavernous smooth muscle increased the likelihood of
smooth muscle relaxion, increased ICP max compared to untreated and basal ICP
values. In addition, due to the accumulation of cGMP caused by sildenafil, the
response time to nerve stimulation in sildenafil rats at 15 minutes, 30 minutes and
45 minutes after drug administration were significantly longer than those before
drug use (p <0.05).

Rats given OS35 also had a dramatic increase in ICPmax compared with
basal ICP at the same time after the drug use and before drug use ( p <0.01). The
response time in OS35 rats were also statistically significantly longer than before
dosing at 30 minutes and 45 minutes (p <0.05). As discussed above, the results of
James Chen et al. (2000) showed that osthole induced the release of NO from the
endothelium. Therefore, it enhances the effect when stimulating the cavernous
nerve. In addition, osthole has non-specific PDE inhibitory activity, which
increases the amount of cGMP, cAMP and activates adenyl cyclase. These
mechanisms lead to increased smooth muscle relaxation, increased ICP and
prolonged response time to cavernous electrical stimulation.
4.3.2.3. Effects of OS35 on MAP and ICPmax/MAP ratio

One of the adverse drug reactions of drugs that increase the NO release or
increase cGMP, cAMP is to cause hypotension. Results showed that MAP at the
time after sildenafil and OS35 administration was not significantly different (p>
0.05). While the ICPmax values were significantly higher than those before drug
use (p <0.01). Therefore, ICP max/MAP ratio in sildenafil and OS35 batches were
significantly increased compared with baseline (p <0.01).

4.4. Effects of OS35 on sexual behavior in adult male rats

Studying the effect of drugs on sexual behaviors is a synthetic method, not
only to help detect drugs that enhance sexual function, but also direction of the
drug mechanism of action. Rely on changes in research parameters, especially ML,
IF, EL or PEI, with appropriate follow-up research directions, this method does not
require complicated machinery, which can be carried out in our country.



4.4.1. Mounting

Mounting reflects sexual activation or sexual desire, associated with libido in
humans. Performance parameters for mounting are rates of mounting rats,
mounting frequency (MF) and mounting latency (ML). Among them, ML is an
important parameter of sexual desire. Results of the study showed that sildenafil
and the OS35 increased the rate of mounting rats and shortened ML statistically
compared with untreated control batch (p <0.05)

4.4.2. Intromission

Vaginal intromission requires an erection. Erection requires a combination of
vasodilatation, hormones, and neurotransmitters. Thus, intromission activity is
characterized by sexual potency or sexual intercourse. IF index not only shows
erectile function but also demonstrates the ability to maintain erections in order to
conduct intercourse and premise ejaculation. Our results showed that sildenafil
increased IF compared with untreated rats (p <0.05). This result is perfectly
consistent with the mechanism of action of sildenafil PDEV inhibition, which
increases the amount of cGMP that causes vasodilatation, increases ICP, increases
erectile function. Increased intromission, enhanced sexual intercourse and
improved erectile function of sildenafil were also reported in many studies using
sildenafil as a positive control.

In rats given OS35 150 mg/kg, the rates of intromitting rats and IF were
statistically significantly higher than control rats (p <0.05). This result is consistent
with results of studies on the effect of OS35 on ICP in male rats. Thus, after the
drug, due to increased NO release from the endothelium, increased amount of
c¢GMP and cAMP of osthole in cavernous smooth muscle, increased blood flow to
the penis, increased erectile capacity should increase the sexual power of male rats.
4.4.3. Ejaculation

Post ejaculation interval (PEI) is the time for male rats to regain strength
after each ejaculation, and is also an parameter of sexual desire. Our results
showed that single dose OS35 150 mg/kg did not alter ejaculation time.

4.5. Effects of OS35 on reproductive declining adult male rats caused by
sodium valproate
4.5.1. Rationale to chose sodium valproate to decline reproductive in male rats

The study by Nishimura et al. (2000) also showed that at the dose of 500
mg/kg/day administered to rats for 7 weeks, sodium valproate reduced
reproductive function, as well as reduced sperm count, sperm motility, testicular
structures of adult male rats. Thus, in this thesis, sodium valproate at the dose of
500 mg/kg/day for 7 weeks was used as a reproductive declining agent for
experimental male rats, on the basis of which assessed the preventive and
restorative effects of OS35.

4.5.2. Preventive effects of OS35 on on reproductive declining adult male rats
caused by sodium valproate
4.5.2.1. Effects of OS35 on reproductive organ weight



The weight of OS35 rats’ reproductive organs in both preventive and
restorative tissues was statistically insignificant compared to untreated rats. Rats
used to be induced reproductive decline with sodium valproate were adult male rats
of those genital organs developed completely and were less affected by drugs.
4.5.2.2. Effects of OS35 on sperm count, sperm motility and sperm morphology

Sperm counts, measured indirectly through sperm concentration, are one of
the most sensitive parameters for assessing spermatogenesis, because they are the
result of all stages of spermatogenesis. Any abnormalities in spermatogenesis can
affect the amount of sperm. Results of the study showed that OS35 for 7 weeks
significantly increased the sperm concentration and the sperm vitality rate in the
preventive accessment; whereas there was no statistically significant difference in
restorative accessment when OS35 was given to rats only for 10 days. This
difference may be due to the difference in the duration of drug use while the sperm
cycle in male rats lasts about 6-8 weeks. Moreover, OS35 obiviously improved the
motility and morphology of sperms.
4.5.2.3. Effects of OS35 on blood testosterone level

In rats given OS35, blood levels of testosterone increased significantly (p
<0.05). This is consistent with the results mentioned above, in which OS35
increased sperm quality and quantity. This result is consistent with the findings of
Xie Jin-xian (2007) in white mice caused reproductive declining with
cyclophosphamide, osthole increased testosterone levels in the blood.
4.5.2.4. Effects of OS35 on testicular morphology and spermatophore diameter

Histopathologic results in rats of batch 3 showed that OS35 tended to maintain
testicular integrity, with normal epithelium, all types of cells, normal and
interstitial cells. This suggests that the effect of the differentiation and maturation
of OS35 on spermatozoa may be enhanced by increasing the level of testosterone
in the blood. The spermatozoa diameter was also significantly increased in
comparison with untreated reproductive declining rats (p <0.001).
4.5.2.5. Effects of OS35 on female rats’ parameters

In both restorative and preventive accessment, OS35 had the effect of
increasing the proportion of pregnant rats, increasing fetal numbers, normal fetal
development, reduced early/late fetal death rates in female rats coupled with
reproductive declining male rats caused by sodium valproate.

CONCLUSION

Based on the results of studies on the safety and therapeutic effects of male

sexual and reproductive function, the conculsion of the thesis are as follows:
1. Acute and subchonic toxicity of OS35 in experimental animals
1.1. Acute oral toxicity of OS35 in mice

In mice batches that were given OS35 at the dose of 1.25 g/kg or more, a

number of mice dead within 24 hours. Oral LDso of OS35 in mice were calculated:
LDso=4.5 (2.8 - 7.1) g/kg with p = 0.05



1.2. Subchronic oral toxicity of OS35 in rats

OS35 at the dose of 150 mg/kg/day and 450 mg/kg/day for 28 consecutive
days did not affect general condition, body weight and the parameters used to
evaluate the function of blood organ, liver and kidney. OS35 did not affect the
histology of rat liver. However, OS35 could cause the chronic inflammation when
accessing kidney histopathology.

2. Androgenic activity and the effect of OS3S on erectile function, sexual
behavior in experimetal animals
2.1. Androgenic activity of OS35

OS35 at the doses of 150 mg/kg/day and 250 mg/kg/day had androgenic
activity in castrated immature male rats: OS35 150 mg/kg/day increased the weight
of 2 organs (glans penis and levator ani-bulbocavernosus muscle) while OS35 450
mg/kg/day increased the weight of 3 organs (glans penis, levator ani-
bulbocavernosus muscle and Cowper’s glands).

2.2. Effects of OS35 on erectile function

- On rabbit’s erection: OS35 at the dose of 60 mg/kg increased the penis
length 5 minutes, 10 minutes, 15 minutes, 20 minutes, 25 minutes and 30 minutes
and increased the response duration after given to concious adult male rabbits. This
effect was no statically different from sildenafil.

- On male rat’s ICP: OS35 at the dose of 150 mg/kg increased basal ICP,
ICP max, response time and ICPmax/MAP ratio but did not affect MAP.

- On male rat’s sexual behaviors: OS35 at the dose of 150 mg/kg increased
the proportion of mounting and intromitting rats, increased intromission frequency
(IF) and decreased mounting latency (ML), intromission latency (IL).

3. Effects of OS35 on reproductive declining male rats caused by sodium
valproate
3.1. Preventive effects

OS35 at the dose of 150 mg/kg/day for 7 weeks increased sperm
concentration, sperm vitality rate, the proportion of progressive/ rapidly
progressive sperm, decreased the proportion of non-progressive/immotile sperm,
increased blood testosterone level, spermaphore diameter, improved testicular
morphology in reproductive declining male rats caused by sodium valproate at the
dose of 500 mg/kg/day for 7 weeks. Moreover, OS35 improved the implantation
and fetus development in untreated female rats coupled with reproductive declining
male rats.

3.2. Restorative effects

OS35 at the dose of 150 mg/kg/day for 7 days following sodium valproate
500 mg/kg/day for 7 weeks had restorative effects on parameters in both male and
female rats, except sperm concentration and vitality rate, due to the duration of
OS35 administration.



