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TOM TAT

Ché pham vi nhil twvong CND (chitosan - neem - dau vo hat didu) duoc két hop tir 3 san
pham vi nhil tuong bao gdm chitosan, dau neem va dau vé hat diéu. Pay la mét trong nhiing
san pham tir thién nhién, c6 kha nang chdng lai con triung, vi sinh vat giy bénh va duoc ding
nhu mot san pham bao vé thyuc vat c6 ngudn goc sinh hoc. Poc tinh cdp LDso cta ché pham
CND duoc xac dinh qua dudng udng bang phuong phéap Litchfield - Wilcoxon trén chudt nhat
trang Mus musculus var. albino. Thir nghiém doc tinh cap trén chudt dugc chia ra thanh 5 nhom
gom: Dau vo hat diéu, neem, chitosan, neem - chitosan va chitosan - neem - dau vo hat diéu.
O mdi nhom, chudt duge xu 1y vai lidu tir 2 g/kg/ngay, 5 g/kg/ngay, 15 g/kg/ngdy va 30 g/kg
thé trong chudt/ngay trong 10 ngay thi nghiém. Sau 10 ngay thi nghiém chudt c6 hoat dong va
an udng binh thuong; ddng tir mat chudt binh thuong; khong ¢ biéu hién caa khé thé hay tim
tai; 16ng mudt, chudt di ngoai phan khé... Ché pham vi nhii twong CND khong gdy doc tinh
cap LDso cho chudt nhat trang.

Tir khéa: Ché pham sinh hoc CND, CND, ddc tinh cap, LDso, vi nhii twong.

1. GIOI THIEU

Tong quan Kinh té - xa hoi Viét Nam nam 2018, tong san pham trong nude (GDP) quy IV
nam 2018 udc tinh tang 7,31% so voi cung ky nam trudce, trong d6 khu vuc ndng, 1am nghiép
va thuy san tang 3,90%. Khu vuc nong, 1am nghiép va thuy san dat mirc tang truong cao nhét
trong 7 ndm qua, khing dinh chuyén ddi co cdu nganh da phat huy hiéu qua (theo Téng cuc
Thong ké nam 2018, ngay 28/12/2018). Nhung véi sy bién d6i khi hau that thuong nhu hién
nay da tao diéu kién thuan lgi dé cac loai sau, bénh hai, phat trién, gdy anh huéng nghiém
trong dén mua mang nhu 1am giam nang suét ciy trong va anh huéng dén doi sdng cua nguoi
dan. Do tinh trang do, thudc bao vé thuc vat da dong vai tro quan trong déi véi su phat trién
nong nghi€p cia nudc ta. Thudc bao vé thuc vat 1a cac san pham gitip bao vé mua mang khoi
su tan cong cua sau bénh, co dai va bénh tat. Cac san pham nay ciing gitip chung ta st dung
tai nguyén thién nhién nhu dat nong nghiép, nudc va lao dong mot cach hiéu qua hon. Tuy
nhién, viéc lam dung thudc bao vé thyc vat da gay anh huong den chat luong ndng san, hinh
thanh céc loai sdu khang thude, 1am 6 nhidm mai truong séng, mat can bang hé sinh thai do
du lugng hoa chét tdn dong trong méi trudng va anh hudng nghiém trong dén stc khoe con
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ngudi. Vi vy, thude bao vé thuc vat c6 ngudn gbe sinh hoc ra doi va ngay cang duwoc quan
tam cha trong hon do wu diém khong chi ngin tinh trang khang thudc ciia sau bénh hai ma
quan trong 1a giam 6 nhidm méi trudng tao ra ndng san an toan va it doc hai ddi voi con ngudi.

Trong ndng nghiép, chitosan duoc str dung nhur mét chat xir 1y hat gidng co ngudn goc tir
thién nhién va kich thich ting truong cho cay trong, chitosan ciing dugc sir dung nhu mét loai
thudc bao vé thuc vat sinh hoc than thién véi méi truong, tang sirc dé khang dé chong lai con
triung, mam bénh va cac bénh truyén qua dét khi ap dung trén 14 hodc dat. Chitosan 1am ting
quang hop, thiic day va nng cao tang truong thyc vat, kich thich sy hap thu cht dinh dudng,
lam ting ty 1¢ nay mam va ting stc song cay trong, pha hity nang tuyén tring ma khong gay
hai cho céc sinh vt c6 loi cho dat. Cac ing dung néng nghiép cua chitosan co thé 1am giam
cang thing moi truong do thiéu hyt dinh dudng va han han, ting cudng suc song hat giéng,
nang cao chat luong cdy, ting ning sut, giam sau hai trén cac loai rau va trai cdy. Chitosan
phong trir dugc cac bénh cdy do cac nhom vi sinh vat nhu nam, vi khuan, tuyén tring va ca
virat. Cé thé coi chitosan nhu mét loai vac-xin thyuc vat [1].

Cay neem (hay con goi la cay xoan An Do) 1a mot loai cay sdng & ving nhiét doi, dugc
trong nhiéu & An 6. Hién nay, tinh Binh Thuan 14 vang trong loai ‘cay nay c6 ham luong hoat
chat rat cao. Dau neem tir 1au d dugc nghién ciru st dung 1am thudc trir sdu & nhidu nude trén
thé gigi nhu An Do, Trung Quéc, Nhat Ban,... do ¢ chira nhiéu hoat chat c6 kha ning tiéu
diét sau, bénh hai nhu azadirachtin, salanin, nimbin, ... Ciing nhu cac loai thudc thao moc khac,
dau neem c6 dic tinh phan hay sinh hoc cao, khong tén dong trong méi trudng ty nhién, hau
nhu khong doc cho nguoi [2].

Dau v6 hat diéu co chira cac hop chét phenol ty nhién nhu acid anacacdic, 13 hop chat
chiém ty 18 cao nhat trong dau vo hat didu c6 kha nang chéng lai vi sinh vat gay hai voi dic
tinh phan hay sinh hoc cao va khong bén viing trong méi trudng nén ciing dwoc wng dung
trong phong trir sdu bénh hai. Hiéu luc cua dau vo hat diéu 1én con trung trong phong thi
nghiém va ¢ ty nhién ciing & mirc d6 nhét dinh [3].

Hién nay, Vién Sinh hoc Nhiét d¢i da nghién ciru ché pham vi nhii tuong CND (chitosan
- neem - dau vo6 hat diéu) dé thir nghiém hiéu luc diét va xua dudi mot gao nhu Sitophilus
oryzae, trén 4u tring sau khoang (Spodoptera litura) nham tao ra ché pham phong trir mot hai
kho va trir siu o tinh wu viét hon so vai thudc bao vé thuc vat thong thuong, khong ton dong
trong moi truong, giam dugc lugng thudce can sir dung thong qua cac thir nghiém trén cac doi
tugng con tring gy hai. Dé co co sé khoa hoc chic chin vé do an toan cua ché pham CND
nén nhom tac gia tién hanh nghién ctru nay.

2. POI TUQNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twgng
Chuot nhét trang dong Mus musculus var. albino 2-3 thang tudi, trong lugng 25 + 3 g/con,
thu nhan tir Vién Kiém nghiém Thuoc TP. HCM, tong cong 220 con, dugce nudi trong phong
nudi dong vat thi nghiém 1 tuan trudce khi nghién ctru bang thirc dn chuan danh cho dong vat
nghién ctru, nudc sach uong tu do.

2.2. Pia diém

Phong Thi nghiém Coéng nghé Sinh hoc Bong vat, Vién Sinh hoc Nhiét ddi - Vién Han
1am Khoa hoc va Coéng nghé Viét Nam.
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2.3. Vatliéu - dung cu

Ché pham thir nghiém: 1a hdn hop dung dich vi nhil tuong dugc cung cap boi Vién Sinh
hoc Nhiét d6i gom 5 san pham, cac hon hop nay duoc pha thanh cac nong d6 khac nhau dé
nghién ctru doc tinh cap, bao gom:

- Dung dich vi nhil twong dau vo hat diéu (DVHD)

- Dung dich vi nhii trong dau neem

- Dung dich vi nhii twong chitosan

- Hbn hop vi nhii tuong chitosan - dau neem

- Hon hop vi nhii twong CND chitosan - neem - dau vé hat diéu

Thanh phan céc chét c6 trong ché pham vi nhil twong CND: chitosan 1%, neem 35%,
DVHD 12%, Tween 80 (13%), acid lactic 1%, nudce cat...

Céc dung cu khac:

- Binh nudc Pet Water Bottle 125 mL

- Tam luéi kim loai ma kdm, hp nhya chit nhat Duy Téan

- Giang tay cao su y té, khau trang y té Perfetta

- Bom tiém sir dung mdt 1an Vinahankook 1 mL/cc, kim cong dau tu

- Dung cu m6 chudt: dao Bistouri, kéo metzenbaum, cit md mém, kep crile, bocal. ..

2.4. Phuong phap nghién ctiru

2.4.1. Thu nhdn nguén chugt

Chuot nhat trang Mus musculus var. albino 2-3 thang tudi, trong lugng 25 + 3 g/con dugc
mua & Vién kiém nghiém thubc TP. HCM, an theo tiéu chudn dong vat nghién ctu, udng nudc
(dun sbi dé ngudi) tu do.

2.4.2. Thiét ké chuong chugt

Dung hop nhya sach, sau do cit miéng Iudi kim loai ma kém theo hinh chir nhat 1é6n hon
miéng hop 5 cm, bé ludi gép lai bang kich thude miéng hop tao thanh nap. Khoét mot 10 nho
o0 trén ludi de dat binh nudc uong cho chudt. Dung day budc xung quanh miéng de giit ¢6 dinh
mieng ludi, dong thoi ngan chudt khong chay ra ngoai.

Viéc dung ludi thay thé cho nap nhwa cta hop dé c6 nhiéu khong khi, gitip qua trinh quan
sat chudt dé hon dong thoi giup thong thoang mui hoi tir chat thai cua chuot.

Lot mot 16p trédu ¢ phia dudi dé trau hit 4m, gitr vé sinh chudng, khir mui héi théi, khong
anh huong dén moi treong xung quanh khu vyce nuoi.

Sau khi hoan thanh Vié;c lég dat chuéng dém‘béo tao méiqtru’(‘mg séng t5t nhit cho chudt.
Nhom nghién ctru phan phoi ngau nhién moi chudng 10 ca thé chudt.
2.4.3. Tién hanh khdo sdt ché pham

Thi nghiémﬁuqc pé tri theo Igiéu hoan toan ngau nhién, mdi nghiém thirc duqq phan cac
16 twong g, mai 16 gom 10 ca the chudt (n = 10). Céc 16 nghiém thurc thi nghiém lan luot 1a:

- Nghiém thuc 1: dbi ching, chi ding nudce (d3 dun soi dé ngudi)

- Nghiém thirc 2: dung dich vi nhii tuong dau vo hat diéu (DVHD)

- Nghiém thtc 3: dung dich vi nhii tuong diu neem

- Nghiém thuc 4: dung dich vi nhil tuong chitosan
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- Nghiém thiic 5: hdn hop vi nhii twong chitosan - dau neem
- Nghiém thuc 6: hdn hop vi nhii tuong CND (chitosan - neem - DVHD)

Nghién ciru doc tinh cap cia thude thir trén chudt nht trang bang duong uong trong thi
nghiém nay dya theo phuong phap Litchfield-Wilcoxon, huéng dan caa T6 chic Y té Thé gidi va
thong tur hudng dan vé thir thude trén 1am sang cua B Y té [4, 5]. Viéc chia thude bao vé thuc vat

thanh nhiéu nhém ddc, cin cit vao tri s6 LDso (mg/kg), cac nhém doc dugc chia nhu sau:

Bang 1. Phan loai thudc béo vé thuc vét theo mirc d¢ doc dua vao LDso
qua duong uéng theo WHO [4].

D6 doc Qua duong miéng (mg/kg) Qua da (mg/kg)

nh Phan nhom déc — - P -

tin Thé ran Thé long Thé ran Thé long
1 bac rat nhe > 2000 > 3000
2 boc nhe 500 - 2000 | 2000 - 3000 > 1000 > 4000
3 Poc trung binh 50 - 500 200 - 2000 | 100-1000 | 400 - 4000
4 boc 5-50 20 - 200 10-100 40 - 400
5 Poc manh 5 20 10 40

T chic Hop tic va Phat trién Kinh té (Organisation for Economic Cooperation and
Development - QECD) da thong nhat phan loai cac hoéa chat theo mic d6 doc dua vao viéc
xac dinh LDsp gan dung [4, 5].

Bdng 2. Phan loai hoa chét theo mirc d6 doc dura vao LDsy theo OECD [4]

Cép d6 doc Mtc d6 doc Liéu LDso gan dung (mg/kg)
1 Cuec ky doc T 0dén<s
2 R4t doc > 5 dén < 50
3 boc > 50 dén <300
4 Poc vira > 300 dén <2000
5 boc thap > 2000 dén < 5000
6 Gan nhu khong doc > 5000

Dua vao Phuong phap xac dinh dgc tinh cua thudc cua tac gia DS Trung Dam [4] va
nghién ctru cua Harlita et al. [6] vé doc tinh cép tinh cua chiét xuét vo hat diéu nim 2016 cho
thay, két qua kha niang giy ddc tinh cip tinh (LDso) cua chiét xuat vé hat didu 1a 2018 mg/kg
nén nhom nghién ctru tham do ¢ lidu 2 g/kg trén 2 con chudt thi nghiém va 2 chudt ddi ching.
Hon thé nira, nhom nghién ctru da dya vao phan loai hoa chét theo muc do doc dua vao LDso
qua duong uéng theo OECD chon muc lidu lwong LDso cao nhét 1a 5 g/kg dé khao sat. Tiép
theo d6 1a sir dung céc liéu cao hon 1a 15 g/kg va 30 g/kg dé khao sat cho tat ca 5 thi nghiém
nhu trén.

2.4.4. Cach cho chuét uéng thusc [4]

- Pha liéu 5 g/kg thé trong chudt (chudt c6 trong lwgng khoang 25 g). Tam suat:
25 ¢ x 5¢/1000 g = 0,125 g mau. Can 0,125 g ché pham pha trong 1,5 mL nuéc/chudt, nhan
véi s6 chudt can udng. Tuong tu cach tinh cho cac liéu 15 g/kg, 30 g/kg. ..
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- Bt chudt ra khoi chuong bang cach nim dudi chudt, nhe nhang dé chudt lén vi ludi,
kéo nhe chudt vé phia sau dé chudt bam vao vi luéi.

_ - Mot tay nam dudi chudt, ngdn cai va ngén trd cla tay con lai ng“im chat phan da gay va
2 10 tai chudt, dat chugt nam ngura trong long ban tay, 3 ngén con lai nam da lung chuét va gitr
than chudt thang.

- Cho kim cong dau tu vao mdm chuot, day nhe tir tir va hoi nga phan du ti nhe vao phia
sau dau chugt dé dau kim vao thyc quan thang toi da day. Tai déy, nudc cat va ché pham dugc
cho chudt uéng vao lac 8-10 gio sang, 0,5 mL/chuét/lan, 3 lan trong ngay.

Trugc khi tién hanh thi nghiém, cho chudt nhin an 16 gio, nudéc uérng tu do. Sau 16 gio,
chia ngau nhién chudt thanh 6 16, moi 16 10 con. Céc 16 thu dugc cho uong thuoc vai the tich
0,5 mL/10 g trong lugng chudt/lan, 3 1an/24 gid, moi lan cach nhau 3 gio.

Theo ddi tinh trang chung ciia chuot va s6 lurong chudt chét & mdi 16 trong vong 72 gio
sau khi cho chugt uong thuoc lan cudi. Tiep tuc theo ddi chudt trong 7 ngay tiep theo. Tim lieu
cao nhat khong gay chét chudt (0%), lieu thap nhat gay chét chudt hoan toan (100%) va lieu
trung gian.

Tir d6 xdy dyng d6 thi tuyén tinh dé xac dinh LDso cuia thudc thir (néu co). Sau do, tiép
tuc theo di tinh trang chu’ng cua chuot (hqat dong, an udng, bai tiet...) & moi 16 cho dén hét
10 ngay sau khi uong thuoc. Tien hanh m6 chudt, quan sat tinh trang cac noi quan ngay sau
khi ¢6 chuot chét (néu cd) dé xac dinh nguyén nhan gay doc.

3. KET QUA VA THAO LUAN

Sau 3 1an uong thudc véi lugng 16n, chudt co biéu hign mét moi nhe, giam van dong va
an UOng Sau lién tuc 24 gio, 72 gid va 7 ngay tiép theo quan sat chudt ¢ ca cac 16 thi nghiém
cho thdy chuét tré lai hoat dong, van dong va an udng binh thuong; dong tir mét chudt binh
thudng; khong co biéu hién cia kho thd hay tim tai; 16ng muét, chudt di ngoai phan kho, mot
s6 chudt co di ngoai phan 1ong, nhung sau d6 nhanh chong trd lai binh thuong.

Bang 3. Két qua danh gia s6 chudt chét & mdi 16 trong 10 ngay sau khi udng ché pham

Ld S6 chudt | Thé tich choudng | S6 chudt sdng/chét | S6 chudt song/chét
thi nghiém sau 72 gio sau 7 ngay tiep
1 10 0,5 mL x 3 lan 10/0 10/0
2 10 0,5 mL x 3 lan 10/0 10/0
3 10 0,5 mL x 3 lan 10/0 10/0
4 10 0,5 mL x 3 lan 10/0 10/0
5 10 0,5 mL x 3 lan 10/0 10/0
6 10 0,5 mL x 3 lan 10/0 10/0

Céc 16 thi nghiém & chuét nhét tring duoc udng thudc thir véi muc lidu khac nhau, tir
liéu thap nhét 2 g ché pham/kg the trong, dén liéu 5 g/kg, 15 g/kg va cao nhat 30 g/kg thé
trong; Thé tich cho udng 12 0,5 mL/10 g x 3 1an trong 24 gio. Chuét da udng dén Ileu 30 g/kg
thé trong 1a lidu t5i da c6 thé dung duoc bang duong udng dé danh gia doc tinh cip cua thube
thir, nhung khong co chudt nao chét.

Theo dbi chudt trong 72 gio, khong thiy xuét hién triéu chung bét thuong nao, khong c6
chudt nao chét. Tiép tuc theo doi chudt thém 7 ngay sau uéng thudc, van khong thay xuat hién
triéu chirng bat thuong nao trén chudt, khéng co chudt nao chét.
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Chua tim thdy LDso cua ché pham theo duong udng trén chuot nhit tring. Vi muc licu
cao nhét c6 thé cho chuot uong trong 24 gio 1a 30 g/kg thé trong khong xuét hién doc tinh cap.
Vi ché pham co licu chét LDso gap trén 6 lan muc gay doc caa OECD (5000 mg/kg) duoc
xem la an toan (nhu Bang 2) [4].

Két qua khong tim thiy LDso ciing nhu khong thay biéu hién ciia doc tinh cip khi cho
chudt uong den muc lieu toi da, cho thay ché phdm vi nhil twong CND ¢ tinh an toan cao
trong thur nghiém danh gia doc tinh cap trén chudt.

Niam 2011, Carvalho et al. 3 nghién ctru doc tinh cip tinh, ban cép va tac dung gay dot
bién cua axit anacardic tur hat diéu (Anacardiumernidentale Linn.) trén chudt cho két qua rang
lidu gy chét t6i thiéu cip tinh cua axit anacardic trén chugt BALB/c cao hon 2000 mg/kg [7].
Nam 2016, doc tinh cap tinh cua chiét xuat vo hat diéu (Anacardiumernidentale L.) & Albino
Rat dugc nghién ctru bdi Harlita et al. da cho ra két qua kha nang gay doc tinh cap tinh (LDso)
cua chiét xuat vo hat diéu 1a 2018 mg/kg [6]. Trong khi & nghién ctru nay thi nghiém ché pham
vi nhil tuong DVHD 1a 30 g/kg, vé mit thanh phan cua ché pham khéc V6i Harlita [6], nhung
g4ap 6 1an so voi chuin cho phép cua B Y té va OECD (5000 mg/kg), va cudi cing ciing
khong gay chét cho chudt. Do d6, khong xac dinh dugc LDso tir ché pham DVHD va ca ché
pham CND.

Céc nghién ctru V& chitosan cho thiy, chitosan 14 chat c6 thé 1am giam can véi mot liéu
lwong nhét dinh va phai st dung mét thoi gian méi thiy duoc tac dung. Dién hinh nhu nghién
ctru cua Tanaka et al., chudt cai BALB/c dugc cho dn ché do chitosan 5% (4,4 + 0,7 g/ngay/con)
trong 4 tuan, giam trong luong co thé tuong quan voi giam dang ké tiéu thy thie an va thay
ddi trong hé thuc vat dudng rudt binh thuong [8]. Theo Vahouny et al., khong c6 su khéc biét
dang ké vé ting can da dugc quan sat giira nhitng con chudt bach tang Charles River bj phoi
nhiém va kiém soét trong mot nghién ciru kéo dai 4 tuan véi chitosan 1% hoic 5% [9]. Mot
nghién ctru khac ctia Hirano (1996) di bao cdo LDso bang miéng ddi véi chitosan 1a 16 g/kg
trong lugng co thé & chudt, két qua gay chan in va giam trong lwong & chudt [10]. Mic khac
nita, cac nghién ciru vé neem cua Duong Anh Tudn va cong su [11] déu cho riang hoat chat
azadirachtin - 1a chat gdy ngan an manh nhat tir hat nhan neem, va tac gia Srivastava (2001) [12]
ciing cho ring azadirachtin néu str dung lidu cao nhét (1500 mg/kg) c6 thé duoc sir dung lam
lidu co ban dé xac dinh mtrc do khong anh hudng cia azadirachtin dé tinh bién d6 an toan cia
n6. Trong cac thi nghiém cia nhom nghién ciru, du da thir & liéu téi da 30 g/kg thé trong chuot
(g4p 6 1an so véi chuan cho phép ciia Bo Y té va OECD (5000 mg/kg)), azadirachtin trong dau
neem ndi riéng, ché pham chitosan, chitosan va azadirachtin trong ché phdm CND néi chung
d3 minh chimg duogc tic dong gay giam trong luong co thé chudt va giam tiéu thu thirc an &
chudt nhu céc tac gia trén di ndi, nhung quan trong nhat 1a ché phdm nay hau nhu khong gay
doc cho chudt, van khong gay chét chudt trong tat ca cac thi nghiém nay. Chinh vi thé, thi
nghiém khong xac dinh dugc LDso ¢ cac ché pham tir diu neem, chitosan, DVHD...va ca san
pham cudi ciing cia nhom nghién ciru 1a ché pham vi nhii twong CND ciing khong xac dinh
duoc LDso.

Qua céc thi nghiém trén cho thay, ché pham vi nhii tuong CND khéng gay doc cho cac
16 chudt trong thi nghiém. Ché pham vi nhii twong phéan loai hoa chét theo mirc d6 doc dua
vao LDso qua dudng udng theo OECD dugc xép vao do doc cap do 6: lidu luong ché pham l6n
hon 5000 mg/kg 1a gan nhu khong doc. Do do, tir nhimg thi nghiém trén, nhoém nghién ciru
van chua xé4c dinh duoc doc tinh cip LDso ciia ché phdm vi nhii twong CND.
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4. KET LUAN

Vi liéu 30 g/kg can nang, khong thy co biéu hién doc C:éip tinh cua ché pham vi nhii
tuong CND (chitogan - neem - dau vo h;lt diéu) trén chudt nhat trang. Chua xac dinh dugc
LDso trén chudt nhat trang bang duong uong theo phuong phap Litchfield - Wilcoxon.
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Nghién ciru doc tinh cép (LDso) cdia ché phdm vi nhi tuvong CND trén chudt nhat trdng...

ABSTRACT

STUDYING THE ACUTE TOXICITY (LDsp)
OF CND MICRO-EMULSION BIOPRODUCTS ON SWISS MICE
(Mus musculus var. albino)
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Ho Thai Nhu Quynh?, Tran Cam Tu?, Nguyen Thi Nhu Quynh!
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CND micro-emulsion bioproducts (chitosan - neem - cashew nut shell extract) was a
combination of three micro-emulsion bioproducts included chitosan, neem oil and cashew nut
shell extract. It was one of the products from nature, with resistance to insects and pathogenic
microorganisms, and used as a plant protection product which had biologically original one.
The oral acute toxicity LDsy of CND bioproducts was evaluated on Mus musculus var. albino
by the Litchfield - Wilcoxon’s method. The treatments of acute toxicity were divided into 5
groups: Cashew nutshell extract, neem, chitosan, neem - chitosan and chitosan - neem - cashew
nutshell extract. In each group, mice were treated with the dose of 2g/kg/day, 5g/kg/day,
15¢g/kg/day and 30g/kg body weight/day for 10 days in the experiment. After 10 treatment
days, mice were active and eating normally; normal eye pupils; there were no signs of
shortness of breath or cyanosis; the hair was smooth, the mice had dry faeces... CND micro-
emulsion bioproducts did not cause acute toxicity LDso for Swiss mice.

Keywords: CND bioproducts, CND, acute toxicity, LDsy, micro-emulsions.
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