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Tém tit. Vi khuan ndi sinh phén lap tir cay dugce liéu dang dugce xem la nguén hgp chét sinh hoc tiém
nang trong y hoc hién dai. Nghién ctru nay nhim danh gia doc tinh ban treong dién ctia cao chiét ethyl
acetate tir vi khudn Bacillus sp. DO-R5 (BaDO-R5) (s6 hiéu ngan hang gen PQ533190) - mot dong vi
khuén noi sinh duoc phén lap tie ré céy S0 trai (Dillenia ovata). Chudt thi nghiém duwgc cho uéng cao
chiét voi lieu ¢ dinh 400 mg/kg/ngay lién tuc trong 45 va 90 ngay. Trong sudt qua trinh nghién ctru,
cac chi s& hanh vi, sinh 1y dwgc theo doi chit ché; sau thoi gian thit nghiém, cac chi sd tdng truong, ty
1é khéi luong co quan, huyét hoc, sinh hdéa (men gan, chitc ndng than, glucose, lipid méu) va hinh théi
dai thé€ gan, than, lach duoc danh gia. Két qua cho thay cao BaDO-R5 khong gay biéu hién bat thuong
vé hanh vi, khong gay chét chudt va khong lam thay d6i c¢6 y nghia céc chi s sinh hoc. Céc chi s8 chtic
nang gan (SGOT, SGPT), than (urea, creatinine) va cac chi sd nguy co tim mach (AIP, AC, CRR) déu
nam trong giéi han binh thuong. Két qua cho thdy cao BaDO-R5 khong gay doc tinh rd rét trong thie
nghiém ban trudong dién, gop phén b6 sung dit liéu an toan tién 1am sang va goi y tiém nang cho cac
nghién ctru ti€p theo.
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Abstract. Endophytic bacteria isolated from medicinal plants are emerging as a valuable source of
bioactive compounds with therapeutic potential. In this study, we evaluated the sub-chronic toxicity of
the ethyl acetate extract from Bacillus sp. DO-R5 (BaDO-R5) (gene bank accession number PQ533190),
an endophytic strain isolated from the root of Dillenia ovata, a native medicinal plant. The extract was
administered orally to mice at a daily dose of 400 mg/kg/day for 45 and 90 consecutive days.
Throughout the study, behavioral and physiological parameters were closely monitored. At the end of
the treatment periods, the body weight gain, organ-to-body weight ratios, hematological indices,
biochemical markers (including liver enzymes, kidney function, glucose, and lipid profiles), and gross
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morphology of the liver, kidneys, and spleen were assessed. Results indicated that BaDO-R5 did not
induce abnormal behaviors or mortality. Organ morphology remained normal, and no significant
changes were observed in hematological or biochemical parameters. Liver and kidney function

markers, including SGOT, SGPT, urea, and creatinine, stayed within normal ranges. Importantly,
cardiovascular risk indicators such as AIP, AC, and CRR were not adversely affected. The results
showed that the BaDO-R5 extract did not cause significant toxicity in the sub-chronic toxicity study,
contributing to the preclinical safety data and suggesting potential for further studies.
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1 Mo dau

Tht nghiém doéc tinh la mot buwdc khong
thé thiéu trong qua trinh phat trién cac duoc liéu
méi nham danh gid mic d6 an toan trude khi tién
hanh cac nghién cttu sau hon trén nguwoi [1].
Trong d6, thit nghiém ddc tinh ban truong dién
déng vai tro dac biét quan trong doi véi cac hop
chét c6 nguon goc tie nhién, gitp sang loc cac tng
vién tiém nang va loai trtt nhitng chat c6 nguy co
gay doc khi sit dung kéo dai. Khac véi thw
nghiém ddc tinh cdp — chi danh gid anh huong
sau mot lan hogc trong thoi gian rdt ngan, thir
nghiém doc tinh ban truong dién cho phép theo
doi cac tac dong tiém an cua chat thi khi duoc st
dung lién tuc trong thoi gian trung han, thuong
ttr 28 dén 90 ngay. Thong qua do, cac r6i loan vé
huyét hoc, sinh hoa, chitc ndng gan - than ciing
nhu cdc bién ddi mo hoc ¢ cac co quan dich c6 thé
duoc phat hién, cung cidp co so khoa hoc quan
trong dé€ xac dinh liéu khong gay doc va wdc tinh
liéu duing an toan trén nguoi [1,2]. B6i voi cac san
pham c6 ngudn goc tir vi sinh vat hodc duoc liéu
tw nhién — von ¢d dac tinh da thanh phan va kha
nang tich ldy sinh hoc — viéc danh gia doc tinh
ban truong dién cang trd nén can thiét nham dam
bao tinh an toan khi st dung lau dai [3,4].

Trong boi canh ty 1é mic cdc bénh man
tinh, ung thu va céc r6i loan lién quan dén stress
oxy hoa ngay cang gia tang, nhu cau st dung cac
hoat chat c6 ngudn gdc ty nhién dé ho tro diéu tri
va phong ngtra bénh dang ngay cang duoc quan
tam [5]. Tuy nhién, viéc khai thac qua mttc nguon

duoc liéu tir thuc vat da dan dén nguy co can kiét

58

tai nguyén, anh huong nghiém trong dén da dang
sinh hoc va tinh bén viing. Do d6, viéc tim kiém
cac nguodn nguyeén liéu thay thé c6 kha nang san
xudt chu dong, 6n dinh va than thién véi moi
treong dang trd thanh moét trong nhitng hudng

nghién cttu wu tién hién nay.

Trong nhiing ndm gan day, vi khuan noéi
sinh — nhom vi sinh vat s6ng cdng sinh trong mo
thuc vat ma khong gay hai cho vat chu — da noi
lén nhu mot ngudn sinh hoc day tiém nang [6,7].
Cac vi khudn nay khong chi c6 kha nang tong hop
cac hop chat tht cap c6 hoat tinh sinh hoc tuong
tw hoac tham chi vwot troi so véi cay chu, ma con
dé nudi cdy va cé thé san xuat hoat chat & quy mo
16n trong diéu kién phong thi nghiém [8,9]. Nho
nhitng wu diém nay, vi khuan ndi sinh duoc xem
la mot “nha may sinh hoc” trién vong trong cong

nghé san xudt dwoc liéu hién dai.

Trong s6 cac vi khuan noi sinh da duoc
nghién cttu, chi Bacillus nhan duoc sy quan tam
dac biét nho kha nang tong hop da dang cac hop
chit ¢6 hoat tinh sinh hoc nhu khéng khudn,
chéng oxy hoda, khang viém va chéng ung thuw
[7,10]. Nhiéu loai nhw Bacillus thuringiensis,
Bacillus subtilis va Bacillus velezensis da dwgc ghi
nhan c6 kha nang san xudt cac lipopeptid,
polyketid va enzyme sinh hoc c6 gia tri duwoc ly
cao [11-14]. Bén canh d6, nhiéu chung thudc chi
Bacillus dwgc danh giad c6 d6 an toan cao va da
dwoc tng dung rong rai trong cong nghiép thiec
phdm va dwgc phdm. Do d6, viéc khai thac cac
hoat chat tir vi khuan néi sinh thudc chi Bacillus,
két hop véi danh gid doc tinh ban truong dién, 1a
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can thiét nham cung cap thém bang chimg khoa
hoc vé tinh an toan, phuc vu cho dinh huéng phat

trién va tng dung trong duoc hoc.

Trong cac nghién cttu trude day, cao chiét
ethyl acetate tir vi khuén ndi sinh Bacillus sp. DO-
R5 (BaDO-R5) da duoc chitng minh so hitu nhiéu
hoat tinh sinh hoc ndi bat, bao gom kha nang
chéng oxy hdéa manh, ttc ché cic enzyme lién
quan dén déi thdo duong va cai thién tinh trang
tang duong huyét trén mo6 hinh dong vat [15]. Bén
canh d6, tht nghiém doc tinh cdp duong udng
cho thdy cao BaDO-R5 c6 d¢ an toan cao véi LDso
(Lethal Dose 50%) 16n hon 5000 mg/kg thé trong
[16]. Tuy nhién, cac di liéu vé hoat tinh sinh hoc
va doc tinh cap tinh van chua du dé khang dinh
murc d§ an toan khi sit dung kéo dai. Vi vay, viéc
danh gia doc tinh ban treong dién caa cao BaDO-
R5 ¢ liéu c6 hiéu qua sinh hoc la budc can thiét
nham hoan thién hd so an toan tién 1am sang va
lam co so khoa hoc cho cac nghién cttu phat trién

tiép theo.

2 Phuong phap nghién cttu

21 Vatliéu

Trong nghién ctu nay, dong vi khuan
Bacillus sp. DO-R5 dugc sit dung dé€ tao ra cao
chiét phuc vu danh gid doc tinh ban truong dién.
bay la mot dong vi khuan ndi sinh da dwgc nhom
nghién ctru phan 1ap truedc d6 tir phan ré ctia cay
S6 trai (Dillenia ovata). Dong vi khudn nay hién
dang dwgc bao quan va lwu gitt tai Khoa Y,
Truong Pai hoc Nam Can Tho. Thong tin dinh
danh ctia Bacillus sp. DO-R5 da dwoc déng ky trén
co s¢ dit liéu GenBank cua Trung tdm Thong tin
Coéng nghé Sinh hoc Qudc gia (NCBI), v6i ma sd
PQ533190 duoc cdp vao ngay 30 thang 10 nam
2024.

Khi duwoc cdy trén moi truong potato
dextrose agar (PDA) trong 24 gio, dong vi khuan
Bacillus sp. DO-R5 hinh thanh khuén lac c6 duong

kinh khoang 5 mm, mau trang nga, bia rang cwa,
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khong tron va bé mit phang. Quan sat duéi kinh
hién vi cho thdy t€ bao vi khuan cé hinh dang que
véi kich thude khoang 0,45 pm x 1,12 um va thudc
nhém Gram duong [15].

Nghién ctru st dung chudt nhat trang (Mus
musculus) duc khoe manh, c6 khéi luong co thé
dao ddng tir 18-22 g. Chudt duoc cung cap boi
Vién Pasteur Thanh phd H6 Chi Minh va duoc
nudi dudng tai Phong thi nghiém Ddng vat, Khoa
mon Sinh hoc, Treong Khoa hoc Tuw nhién, Pai
hoc Cén Tho. Sau giai doan thich nghi, chu6t thi
nghiém dugc ddnh s§ va phan nhém ngau nhién
vao cac nghiém thtc, mdi nhém gom 7 ca thé
nham dam bao tinh khéch quan va han ché& sai
léch trong bo tri thi nghiém. Cac nhom chudt
duoc nuodi trong chudng thuy tinh c6 kich thudce
25 x 20 x 15 cm, dat ¢ nhiét d6 phong vdi ché do
chiéu sang luan phién 12 gio sang — 12 gio toi.
Chuét duoc cho an theo khdu phéan tiéu chuan
danh cho dong vat thi nghiém va duoc cung cap

nudc udng tu do trong sudt thoi gian nghién ctu.

22  Phwong phap nghién ctitu

Nubi cdy va diéu ché cao chiét tir vi khuan
Bacillus sp. DO-R5

Dong vi khuan Bacillus sp. DO-R5 duoc
nudi cdy so cap trong moi truong long potato
dextrose broth (PDB) ¢ nhiét d6 30°C trong 24 gio,
v6i pH khoi dau 12 7 va tSc do lc 200 vong/phtit.
Sau thoi gian nay, dich nu6i tang sinh dwgc diéu
chinh dén mat d6 quang hoc OD600=0,5 nhim
chudn hoa sinh khéi vi khudn. Tt dich nay, mot
thé tich twong duong 2% duwoc cdy vao binh tam
giac chita 250 mL moi treong PDB c6 pH ban dau
7,5 va tiép tuc nudi & 38°C trong 70,5 gio, lac déu
& toc d6 200 vong/phut [15].

Khi dat thoi gian nu6i cay tdi vu (70,5 gio,
day la thoi gian nudi cdy t6i uu dé€ dong vi khuan
san sinh polyphenol va flavonoid da dwgc cong
b6 trong nghién cttu trudc day cta chung toi),

duoc xac dinh dua trén két qua t6i wu hda diéu
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kién nuoi cdy [15] nhd3m thu nhan ham lwong hop
chat c6 hoat tinh sinh hoc cao nhat va 6n dinh,
dich nudéi dwogc thu nhan va ly tam & 3000
vong/phut trong 10 phat dé€ tach bo t€ bao vi
khuén, thu duoc phan dich ngoai bao. Dich ngoai
bao sau dé duoc chiét xuat bang phuong phap
long-long véi dung moi ethyl acetate theo ty lé
thé tich 1:1. Sau qud trinh chiét, 16p dung moéi
duoc cd quay d€ thu nhan cao ethyl acetate ctia
chuang Bacillus sp. DO-R5, duoc goi tit la cao
BaDO-R5. Cao chiét nay duoc bao quan trong lo
thuy tinh kin ¢ nhiét d6 4°C d€ st dung trong cac
thit nghiém ti€p theo.

Panh gia doc tinh ban truong dién cta cao
BaDO-R5

Tht nghiém doc tinh ban treong dién cua
cao BaDO-R5 duogc tién hanh theo hudng dan ctia
Quyét dinh s6 141/QD-K2DT nam 2015 vé tai liéu
chuyén mén “Huéng dan thi nghiém tién 1am
sang va lam sang thudc dong y, thudc tir dugc
liéu” do Cuc trueong Cuc Khoa hoc Cong nghé va
Dao tao ban hanh [17], két hop véi huéng dan
OECD 408 (Repeated Dose 90-Day Oral Toxicity
Study in Rodents) [18].

Cao BaDO-R5 duwgc cho chudt udng véi liéu
c6 dinh 400 mg/kg thé trong/ngay. Liéu 400
mg/kg thé trong/ngay duwoc lua chon cho thwe
nghiém doc tinh ban treong dién dua trén cac két
qua da cong bd truede dé ctia nhdm tac gia. Cu thé,
trong thr nghiém d¢c tinh cdp duong udng, cao
chiét BaDO-R5 khong ghi nhan ti vong hodc biéu
hién d¢c tinh ro rét ¢ liéu 5000 mg/kg thé trong,
cho thdy cao chiét c6 d¢ an toan cdp tinh cao [16].
Pong thoi, trong cac nghién cttu danh gia hoat
tinh hd tro diéu tri dai thao duong, 1iéu 400 mg/kg
cho thdy hiéu qua sinh hoc ro rét [15]. Do do, liéu
400 mg/kg dugc lua chon nhdm danh gia nguy co
doc tinh tich lity khi stt dung ldp lai trong thoi
gian dai, trén co sé vira c6 hiéu qua sinh hoc vira
bao dam an toan. Thoi gian thtt nghiém kéo dai 90

ngay lién tuc, trong d6 mdc 45 ngay dwgc st dung
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nhu thoi diém danh gia trung gian, nham theo di
sém cac bién d6i sinh ly va sinh hoa, con 90 ngay
la diém két thuc chinh ctia thtr nghiém doc tinh
bén truong dién. Viéc dédnh gid tai hai mdc thoi
gian 45 ngay va 90 ngay duwoc thuwc hién trén hai
nhém chudt doc lap. Do cac xét nghiém sinh héa
va huyét hoc yéu cau lay mau tim, chudt duoc
gdy mé va giai phau tai timg thoi diém thu mau,
nén khong thé theo doi 14p lai trén cung mot ca
the.

Trong sudt quda trinh thi nghiém, cic chi
tiéu vé trang thai sinh ly (16ng va da, mat, nwdc
bot, ho hap, di tiéu, phan, hoat ddng, ngu, co giat,
run, hon mé va t& vong) ctua chudt duoc theo doi
va ghi nhan dinh ky. Tai cac thoi diém 45 va 90
ngay, khéi luong co thé va khéi luong cac co quan
(gan, than, lach) duoc xdc dinh d¢€ tinh ty 1€ gia
tang khoi luong co thé (%) va ty 1é khéi luong co
quan so voi khdi luwong co thé (%).

Ngoai ra, mau mau tim dugc thu nhan d&
phén tich cac chi tiéu sinh hdéa bao gom glucose
huyét, chttc nang gan (SGOT (Serum Glutamic
SGPT
Glutamic Pyruvic Transaminase)), chitc nang than
(urea, creatinine), lipid huyét (TC, TG, LDL-C,
HDL-C) va cac chi tiéu huyét hoc bing may sinh
hoa ty dong TOYOBO TYB-18 (Furuno Electric
Co., Ltd., Nhat Ban) va may phan tich huyét hoc
tu dong BC-20s (Shenzhen Mindray Bio-Medical
Electronics Co., Ltd., Trung Qudc), theo hudng
dan ctia nha san xuat. C4c chi s§ VLDL-C, AIP,
AC, CRR va CPI duogc tinh toan theo cong thirc da
cong bo cua Friedewald va cong sw [19] va Orsoli¢

Oxaloacetic =~ Transaminase), (Serum

va cOng s [20].

Xtt 1y va phan tich dit lieu

Céc s0 liéu trong nghién ctu duoc luu triv
va xtt ly so bo bang phan mém Microsoft Excel
2016, sau d6 phan tich thdng ké bang phan mém
Minitab 16.0. Két qua duoc trinh bay dudi dang
gia tri trung binh (Mean) + d¢ léch chuan (SD).
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Phan tich phuong sai moét nhan td (one-way
ANOVA), két hop véi phép thtr hau nghiém
Tukey, duoc st dung d€ so sanh su khac biét gitra
cac nhom. Sy khac biét dwoc coi la c6 y nghia
théng ké khi p < 0,05.

3 K&t qua va thao luan

3.1  Nudi cdy, diéu ché cao BaDO-R5

Dong vi khuan noi sinh Bacillus sp. DO-R5
duoc nudi cdy trong diéu kién da thiét lap trude
d6 (xem muc 2.2) véi tdng thé tich moi truong lén
t6i 50 L. Sau giai doan nudi cdy, dich nuoéi duoc
xtt ly bang cach ly tam dé loai bo sinh khi t& bao,
thu 14y phéan dich ngoai bao. Dich nay sau do
duoc tién hanh chiét xudt theo phuwong phap
long-long véi dung mdi ethyl acetate dé tach cac
hop chét hoat tinh thtt cap.

Dung moi ethyl acetate chira cac hgp chat
chiét dugc dem di c6 quay chan khong nham loai
bd hoan toan dung moi, tir d6 thu dwoc cao chiét
ethyl acetate, goi tat 1a BaDO-R5. Khdi luong cao

thu dwoc la 16,09 gram, c6 trang thai dac, mau
vang anh doéng va téa mui thom dic trung. Cao
chiét nay dwoc bao quan trong diéu kién lanh

(4°C) cho cac budc phan tich va danh gia doc tinh.

3.2  Doc tinh ban truong dién ctia cao BaDO-
R5

béanh gid doc tinh la mot budce thiét yéu
trong tién trinh phat trién cac san pham tu nhién
¢6 hoat tinh sinh hoc. Trong khi th&t nghiém d6c
tinh cdp thuong dwoc sit dung ¢ giai doan sang
loc ban dau, thi nghién cttu ddc tinh ban truong
dién déng vai trdo danh gia nguy co anh huwong
khi san phdm duoc st dung 13p lai va kéo dai &
litu c6 hiéu qua sinh hoc. Cao BaDO-R5 duoc
khao sat doc tinh ban truong dién trén mo hinh
dong vat. Nghién ctu doc tinh ban truong dién
giup xac dinh ch&€ d6 liéu luong thich hop cho cac
nghién ctru trong thoi gian dai. Trong nghién cttu
ndy, ddc tinh ban truong dién cta cao BaDO-R5
duoc danh gia & chudt voéi lieu 400 mg/kg/ngay
trong 45 va 90 ngay.

Bang 1. M6 hinh hanh vi ctia chudt dugc danh gia khi stt dung cao BaDO-R5 liéu 400 mg/kg khoi luong chudt ¢ thoi

diém 45 va 90 ngay

o Poc tinh ban treong dién (45 ngay) Poc tinh ban treong dién (90 ngay)
hi tiéu Binh thuong BaDO-R5, 400 Binh thuong BaDO-R5, 400
Long va da Binh thwong Binh thwong Binh thwong Binh thuong
D6i mat Binh thwong Binh thwong Binh thwong Binh thuong
Nudc bot Binh thwong Binh thwong Binh thuong Binh thuong
Ho6 hap Binh thwong Binh thwong Binh thwong Binh thuong
bi tiéu (mau) Vang nau Vang nau Vang nau Vang nau
Phéan Nau den Nau den Nau den Nau den
Hoat dong Binh thwong Binh thwong Binh thwong Binh thuong
Ngu Binh thwong Binh thwong Binh thuong Binh thuong
Co giat va run Chua phat hién Chua phat hién Chua phat hién Chua phat hién
Ngtta Chua phat hién Chua phat hién Chua phat hién Chua phat hién
Hon mé Chua phat hién Chura phat hién Chura phat hién Chura phat hién
Tt vong Chua phat hién Chura phat hién Chura phat hién Chura phat hién
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Két qua trinh bay trong Bang 1 cho thay
rang, trong sudt qua trinh thit nghiém kéo dai 45
va 90 ngay, viéc st dung cao ethyl acetate tir vi
khuén ndi sinh Bacillus sp. DO-R5 (cao BaDO-R5)
khong gay ra bat ky biéu hién bat thuong nao vé
hanh vi hay sinh ly bén ngoai ¢ chu6t thi nghiém.

Tat ca cac chi tiéu nhu tinh trang 16ng va
da, mét, ho hdp, hoat ddng, ngu, va bai tiét déu
duoc ghi nhéan 14 binh thuong, khong c6 ddu hiéu
bat thuong nhu rung 16ng, thay d6i mau da, chay
nudc mét, r8i loan ho hap hodc thay d6i tinh khi.
Ngoai ra, phan va nudc tiéu ¢ mau sic binh
thueong (nau den va vang nau tuwong tng), khong
ghi nhan biéu hién cua rdi loan tiéu hda hay suy
giam chitc nang bai tiét.

Déc biét, khong xudt hién cac triéu ching
nguy hiém nhu co giat, run, ngtta, hon mé hay t
vong ¢ bat ky nhém chudt nao sau thoi gian phoi
nhiém dai ngay. Diéu nay la minh chting quan
trong cho thay cao BaDO-R5 khong gay doc tinh
cap dién hay ban truong dién rd rét dén hé than
kinh hodc hé diéu hoa sinh ly co ban khi stt dung
bang duong udng o litu lugng khao sat. Nhitng
két qua nay ciing goi ¥ rang liéu 400 mg/kg/ngay
la twong d6i an toan trong diéu kién thit nghiém
tién lam sang kéo dai va c6 thé la co s& dé€ dé xuét
liéu str dung cho cac nghién ctru sau hon.

Hinh 1 trinh bay anh chup lach (A), than
(B) va gan (C) ctua chudt thi nghiém sau khi dwoc
udng cao BaDO-R5 liéu 400 mg/kg/ngay trong
thoi gian 90 ngay, so sanh v6i nhom chudt déi
chiing khong x@t 1y. Quan sit bang mat thuong
cho thdy khong c6 s khac biét rd rét vé mau sic,
hinh dang, thé tich hay d9 chic cta cac co quan
gitta nhéom chudt dung cao BaDO-R5 va nhém
chudt do6i ching sinh ly (binh thuong). Cu thé:
Lach (Hinh 1A): Khong ghi nhan dau hiéu sung,
xuat huyét dudi vo hay thay d6i mau sic bat
thuong. Hinh théi 1ach déu, kich thwdce can déi, bé
mat tron lang, cho thay khong c6 phan tng viém
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hay qua trinh ting sinh bat thuong xay ra tai co
quan lympho nay; Than (Hinh 1B): Ca hai qua
than déu gitt nguyén hinh dang hat dau dac
trung, mau dé ndu dong déu, khong xudt hién
diém xudt huyét, phu hay teo nho. Diéu nay cho
thdy chiic nang loc thai va cdu trac mé than
khong bi anh huong 1o rét béi viéc st dung cao
BaDO-R5 trong thoi gian dai; Gan (Hinh 1C): Gan
chuot 6 ca hai nhom c6 mau nau do dac trung,
ranh gidi cac thuy rd rang, khong c6é dau hiéu
hoai tt, xo hda hay xuat huyét. Day la mét chi bao
quan trong cho thdy gan khong bi nhiém doc hoac

chiu 4p luc qud tai tx chuyén hda chét la trong

%

-
>

qua trinh x@ ly cao chiét.

A B
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Hinh 1. Hinh thdi lach (A), than (B) va gan (C) chudt
thtt nghiém
Ghi chu: (1') la chugt binh thwong; (2°) la chugt udng cao
BaDO-R5 lieu 400 mg/kg khoi lwgng chudt 90 ngay

Tong thé, két qua quan sat dai thé khong
ghi nhan ton thwong thuc thé dang chi y nao trén
ba co quan dich chinh (gan, than, va lach) sau khi
stt dung cao BaDO-R5 trong thoi gian dai. Két qua
nay cung ¢6 cho cac s6 liéu sinh ly va hanh vi da
trinh bay & Bang 1, gép phan khang dinh tinh an
toan vé mat dai thé ctia cao BaDO-R5 trong diéu
kién thir nghiém béan treong dién.

Tuy nhién, danh gia dai thé chi mang tinh
goi y ban dau. D& khang dinh chic chan khong c6
ton thwong hodc ré6i loan chitc ndng, can két hop
véi phan tich cac chi s6 sinh hoa chuyén sau, duoc

trinh bay chi tiét & cac phan tiép theo.
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Hinh 2. Ty 1¢ gia tang khdi luwong co thé va ty 1€ khoi lwgng co quan (gan, théan, lach) so véi khéi lwgng co thé chudt
sau 45 va 90 ngay st dung cao BaDO-R5 liéu 400 mg/kg/ngay (n=7)

Céc chi tiéu sinh ly bao gom ty 1é tang khdi
luong co thé (Hinh 2A), ty 1& khéi luong gan/co
thé (Hinh 2B), than/co thé (Hinh 2C) va lach/co
thé (Hinh 2D) déu khong c6 suw khac biét co y
nghia thong ké gitta nhém chudt binh thuong va
nhém st dung cao BaDO-R5 trong ca hai giai
doan 45 va 90 ngay. Ty 1é tang khoi lugng co thé
on dinh cho thdy cao chiét khong anh huong dén
qua trinh hdp thu, chuyén hoéa hodc ting truong
cua chudt. Ty 1é khéi lwong gan va théan so vdi co
thé duy tri trong giéi han sinh ly binh thuong, goi
y rang hai co quan chuyén hoéa va bai tiét chinh
khong bi phi dai hodc teo nho bét thuong do tac
dong doc tinh. Twong tw, ty 1é khoi lwong lach/co
thé khong thay do6i déng ké, phan anh rang cao
chiét khong gay kich hoat mién dich qua mtc
hodc ting sinh md lympho. Nhiing két qua nay
cho thdy cao BaDO-R5 khong anh huong bat lgi
dén sy phat trién va chitc nang co quan ctia chudt
khi st dung kéo dai, gép phan cing cd tinh an
toan cta cao chiét trong diéu kién thtr nghiém ban
truong dién.

Chi s glucose huyét phan anh kha nang
duy tri can bang ndi moi glucose va la chi dau
quan trong trong danh gid nguy co rdi loan

chuyén héa. Két qua trinh bay trong Bang 2 cho
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thdy, sau 45 ngay st dung cao BaDO-R5, mtuc
glucose huyét ciia nhém chudt udng cao BaDO-R5
la 113,66+4,08 mg/dL, cao hon nhe so véi nhém
binh (d6i
(104,1445,92 mg/dL). Tuy nhién, gi4 tri van ndm
trong gidi han sinh ly binh thwong ctia chudt thi

chudt thuong ching sinh ly)

nghiém, khong vuiot ngudng nguy co tang duong
huyét. Tuong tw, sau 90 ngay, ham luong glucose
huyét ¢ nhém st dung cao BaDO-R5 la 117454
mg/dL so véi 112,11+6,55 mg/dL 6 nhom chudt
binh thwong, nhung khong cé sy khac biét co y
nghia thong ké (p>0,05). Nhiing s6 liéu nay cho
thdy mdc du c6 su dao dong nho, cao BaDO-R5
khong gay tang duong huyét kéo dai hay rdi loan
chuyén hoa glucose khi st dung lién tuc trong
thoi gian dai. Diéu nay chiing to cao chiét khong
anh huong tiéu cuc dén chic nang diéu hoa
glucose, tir d6 gép phan khang dinh tinh an toan
chuyén hda ctia cao BaDO-R5 trong diéu kién thir

nghiém bén treong dién.

S6 lwgng hong cau (RBC), bach cau (WBC),
tiéu cau (PLT), cung cac chi s§ lién quan nhw
HGB, HCT, MCV, MCH, MCHC déu nam trong
khoang binh thuong, khong c6 sy bién dong bat
thuong gitta cac nhom (Bang 2). Ty 1é cac dong
bach cau (NEU, LYM, MONO, EOS) 6n dinh,
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khong ghi nhan d&u hiéu ctia qua trinh viém cap
hay phan tng di tng hé thong. Ty 1€ LYM chiém
uvu thé trong tdng sd bach cau la dac diém sinh ly
binh thuong ctia chudt nhét (Mus musculus), khac
v6i hé huyét hoc cua nguoi, do d6 khong duoc
xem la dau hiéu bat thuwong [21-23]. Mac du may
phan tich huyét hoc tu dong duoc thiét ké chu
yéu cho mau mau ngudi, thiét bi nay van dwoc st
dung phé bién trong cac nghién cttu tién 1am sang
nham so sanh twong ddi gitta cac nhém [21-23].
Trong nghién cttu nay, khong ghi nhan sy khac
biét c6 y nghia thong ké vé cac chi s6 huyét hoc
gitta nhom d6i chiing va nhom xtt 1y, cho thdy cao
BaDO-R5 khoéng anh hudng bat loi dén hé tao
mau. Dang chu y, chi s6 MCH 6 nhém xtt 1y sau

45 ngay c6 xu huéng ting nhe, tuy nhién van nam

trong gidi han sinh ly va khong biéu hién thanh
bat thuong chitc nang. Két qua nay cho thay cao
BaDO-R5 khong anh hwong tiéu cwc dén chic
nang tao mau va mién dich & chuot khi st dung

ldp lai trong thoi gian dai.

Vé chi s6 chtic nang gan, hoat d6 SGPT &
nhom xt ly sau 45 ngay giam c6 y nghia thong ké
so v6i nhém ddi ching, trong khi SGOT khong
thay do6i dang ké (p>0,05). Diéu nay goi y tiém
ning bao vé gan hoac it nhit khong gay ton

theong gan ctia cao BaDO-RS5.

Chi s8 chttc ndng than (urea va creatinine)
khong c6 su bién dong dang ké gitra cac nhom,
phan 4nh co quan bai tiét khong bi anh huong

ddc tinh ro rét trong qua trinh st dung cao chiét.

Bang 2. Céc chi s sinh ly va sinh héa dénh gia doc tinh ban truong dién cta cao chiét BaDO-R5 trén chudt thi

nghiém

Doc tinh ban treong dién

Doc tinh ban treong dién

Chi tiéu (45 ngay) (90 ngay)

Déi chitng BaDO-R5 Déi chitng BaDO-R5
Glucose huyét (mg/dL) 104,145+5,92 113,662+4,08 112,11246,55 117245,4
WBC (K/uL) 4,802+0,39 4,95240,65 5,092+0,60 4,94°+0,84
NEU (%) 3,752+0,70 3,752+0,63 4,04°+0,77 3,952+0,56
LYM (%) 94,67°42,14 90,63°+4,81 94,672+2,14 91,202+5,02
MONO (%) 1,702£0,39 1,512+0,48 2,27240,53 2,312+0,39
EOS (%) 0,372+0,08 0,412+0,09 0,442+0,05 0,512+0,12
BASO (%) 1,702£0,47 1,74°+0,45 2,56°+0,36 2,000+0,17
RBC (M/uL) 9,022+0,38 8,642+0,78 9,452+0,54 9,722+0,91
HGB (g/L) 126,432£8,72 131,432+£13,29 130,712£8,38 136,142£3,80
HCT (L/L) 0,452+0,02 0,472+0,05 0,48%+0,06 0,522+0,03
MCV (fL) 54,672+11,03 53,99211,66 52,39343,6 55,04°+2,64
MCH (pg) 14,07+1,01 15,232+0,63 14,50°+1,38 14,592+0,97
MCHC (g/L) 2792421,28 282,2924+10,06 274,712423,90 263,43°+23,74
PLT (x103/uL) 8463+94,95 860,432£93,01 988,93+£58,4 10162£109,3
Urea (mg/dL) 33,22241,61 34,60212,58 33,48°+1,73 34,172£2,16
Creatinine (umol/L) 55,712£8,94 52,14°4+4,88 59,002£7,81 57,14745,67
Cholesterol (mg/dL) 116,38°+18,57 119,142+£16,89 127,412+£18,38 134,582+6,84
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Doc tinh ban treong dién

Doc tinh ban treong dién

Chi tiéu (45 ngay) (90 ngay)

Déi ching BaDO-R5 Déi ching BaDO-R5
Triglycerid (mg/dL) 173,202£16,84 179,522+28,77 180,782£19,02 176,86°£16,95
HDL cholesterol (mg/dL) 31,94b+4,38 37,84212,56 34,14°+2,85 32,652£3,45
LDL cholesterol (mg/dL) 63,2146,44 69,44°16,03 77,55°£3,39 81,41°£3,58
VLDL cholesterol (mg/dL) 34,64°+3,38 35,90245,76 36,16+3,80 35,37°43,39
Atherogenic index of plasma (AIP) 0,742+0,06 0,672+0,09 0,722+0,05 0,732+0,05
Atherogenic coefficient (AC) 2,7124+0,89 2,16°+0,46 2,75%+0,61 3,1524+0,30
Cardiac risk ratio (CRR) 3,722+0,89 3,162+0,46 3,752+0,62 4,152+0,30
Cardioprotective index (CPI) 0,512+0,11 0,552+0,05 0,44°+0,03 0,402+0,05
SGPT (U/L) 77,57246,32 67,45+9,67 80,43216,828 74,002£7,70
SGOT (U/L) 116,862£10,98 122,142+10,02 119,7124£11,04 121,14245,15

Ghi cht: Cdc gid tri c6 miu tw theo sau trong ciing mét hang gidng nhau khdc bigt khong c6 y nghia & mirc 5%. WBC: White
Blood Cell-S6" lwong bach ciu trong mdt thé tich mdu; NEU: Neutrophil-Bach ciu trung tinh; LYM: Lymphocyte-Bach ciu
Lympho; MONO: Monocyte-Bach ciu Mono; EOS: Eosinophils-Bach ciu wa acid, BASO: Basophils-Bach ciu wa kiém, RBC:
Red Blood Cell-S6'Twong hong ciu trong mot thé tich mdu; HGB: Hemoglobin-Lugong huyét sic to'trong mot thé'tich mau; HCT:
Hematocrit-Ty 1¢ thé'tich hong citu trén thé’ tich mdu toan phitn, MCV: Mean corpuscular volume-Thé tich trung binh ciia mot
hong ciu, MCH: Mean Corpuscular Hemoglobin-Luwong huyét sic to trung binh trong mot hong ciu; MCHC: Mean
Corpuscular Hemoglobin Concentration-Nong d¢ trung binh ciia huyét sic t6'hemoglobin trong mot thé'tich mdu, PLT: Platelet

Count-S6'liwgng tiéu ciiu trong mot thé’tich mdu.

Cac thanh phan lipid huyét bao gom
cholesterol toan phan, triglyceride, LDL-C, HDL-
C va VLDL-C déu dao dong trong pham vi binh
thuong, khong ghi nhan sy gia tang bat thuong.
Cac chi s0 danh gida nguy co tim mach nhw
Atherogenic Index of Plasma (AIP), Atherogenic
Coefficient (AC), Cardiac Risk Ratio (CRR) va
Cardioprotective Index (CPI) khong thay do6i c6 y
nghia, cho thdy cao BaDO-R5 khong gay roi loan
chuyén hoéa lipid cling nhu khong lam gia tang
nguy co xo vita hoac bénh tim mach trén mo hinh
chuot. Tom lai, dit liéu tir Bang 2 khfmg dinh réng
cao chiét ethyl acetate tir vi khuan Bacillus sp. DO-
R5 khong gdy doc tinh dang ké trén cac chi s6
sinh ly, huyét hoc va sinh hda khi st dung lién tuc
trong thoi gian 45 va 90 ngay o liéu 400 mg/kg.
Nhing két qua nay gop phan cung c6 nén tang an
toan tién lam sang cua dong vi khuan noi sinh
Bacillus sp. DO-R5 va tao tién dé cho viéc phat
trién cac ché pham sinh hoc tng dung trong y hoc

va thuc phdm chitc nang.
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Khi phan tich toan dién cac dit liéu thu
dugc, c6 thé thdy rdng cao ethyl acetate tir vi
khuén Bacillus sp. DO-R5 (BaDO-R5) khong gay ra
bat ky biéu hién bat thuong nao vé hanh vi va
sinh 1y hoc trong sudt qua trinh st dung kéo dai,
diéu nay duoc cung ¢d boi cac quan sat moé dai
thé cho thdy gan, than va lach duy tri hinh thai
binh thwong, khong xuat hién ton thuong ro rét.
Dong thoi, cac chi s6 sinh ly (tang truong co thé,
ty 1& khéi luong co quan) va huyét hoc (RBC,
WBC, HGB, PLT...)) 6n dinh, phan anh rf?mg cao
BaDO-R5 khong anh huong dén hé thong tao mau
va mién dich. Sy 6n dinh cta c4c thong s6 sinh
hoa, dac biét la men gan (SGOT, SGPT),
creatinine, urea va lipid huyét, cho thdy chuc
ndng gan than va chuyén héa néi moéi duoc bao
toan. Viéc khong ghi nhan su gia tang bat thuong
O cac chi s6 nguy co tim mach nhu AIP, AC, CRR
hay CPI cling cho thdy cao BaDO-R5 khong gay
rdi loan chuyén hoa lipid trong diéu kién str dung

1ap lai. Nhu vay, si nhat quan gitta dit liéu hanh
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vi, md hoc va sinh héa tao nén mot chudi bf?mg
chiing rd rang cho thdy cao BaDO-R5 khong gay
doc tinh ban truong dién trén mo6 hinh chudt, mo

ra trién vong ting dung an toan trong y duoc hoc.

Khi dat cac két qua cua nghién ctru nay
trong moi lién hé véi cac cong bd trude day vé cao
BaDO-R5, ¢6 thé nhan thdy sy nhat quan gitta
hoat tinh sinh hoc va tinh an toan. Mac du cao
BaDO-R5 da duoc chitng minh cé hoat tinh chéng
oxy hda va diéu hoa chuyén héa manh trén céc
md hinh in vitro va in vivo, viéc st dung lap lai &
liéu c6 hiéu qua sinh hoc khong gay ra cac bién
doi bat loi vé hanh vi, huyét hoc, sinh hda hay
hinh théi co quan. Diéu nay cho thiy cac hop chat
6 hoat tinh sinh hoc trong cao BaDO-R5 khong cd
xu huéng tich liiy gay doc va van duy tri duoc
bién d¢ an toan sinh hoc khi st dung kéo dai. Tuy
nhién, nghién ctru van con mot s6 han ché, bao
gom viéc chi khao sat trén chudt duc v6i mot mure
liéu duy nhat, chwa danh gia mdi quan hé liéu —
dap tng, chwa xem xét sp khac biét gisi tinh,
cling nhu chua thye hién phan tich moé hoc va cac
chi dau phan t lién quan dén stress oxy hoa hodc
viém. Do d6, cac nghién cttu tiép theo véi nhiéu
muc lidu, trén ca chudt duc va cai, két hop danh
gia mo hoc va co ché phan tt, sé can thiét dé€ hoan
thién hon ho6 so an toan tién lam sang cua cao
BaDO-R5.”

4  Kétluan

Nghién cttu nay da tién hanh danh gia doc
tinh ban truong dién cta cao chiét ethyl acetate tir
dong vi khudn Bacillus sp. DO-R5 (BaDO-R5)
duoc phan 1ap tir ré cay SO trai trén mo hinh
chudt nhat trang véi liéu c§ dinh 400 mg/kg/ngay
trong thoi gian 45 va 90 ngay. Két qua cho thay,
BaDO-R5 khong gay ra biéu hién bat thuong nao
vé hanh vi, sinh ly hay ty 1& t& vong & chudt.
Quan sat dai thé cua gan, than va lach khong co6
thay doi dang k€, cac chi s6 huyét hoc va sinh hoa

(bao gom chtrc ndng gan, than, duong huyét, lipid
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mau va cac chi s6 nguy co tim mach nhu AIP, AC,
CRR, CPI) déu nam trong giéi han sinh ly binh
thuong. Nhitng dit liéu nay cho thdy rang BaDO-
R5 khong gay anh huéng xdu dén chitc nang co
quan dich cing nhu khéng lam r8i loan chuyén
héa ndi moi khi stv dung kéo dai. Do d6, cé thé két
luén rang cao chiét ethyl acetate tir Bacillus sp.
DO-R5 khéng gay ddc tinh rd rét trong diéu kién
thit nghiém ban treong dién, gop phan hoan thién

ho so an toan tién 1am sang ctia cao chiét nay.

Tuyén b vé dao dic nghién ctru

Nghién cttu nay la mét phan cua dé tai
“Study on plant endophytic bacteria and
evaluation of their biological activities related to
oxidative stress”, da dwoc Hoi dong Dao duc
trong nghién cttu dong vat — Dai hoc Can Tho phé

duyét theo ma s& CTU-AEC25029.
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