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Toém tat
Nhiéu nghién ctru d chimg minh tac dung cta 14 Sa ké nhu khang viém, chdng oxi héa Nhén 19/04/2023
va trc ché mién dich. Nghién ciru dugc thye hién v6i muc tiéu khao sat doc tinh ban D‘ch d?y‘%t 12/06/2023
truong dién nhim cung cip co sé khoa hoc vé tinh an toan ciia cao chiét 14 Sa ké. Poc Congbd  31/07/2023
tinh ban truong dién thyc hién theo “Hudng dan thir nghiém tién 1am sang va 1am sang
thude dong vy, thude tir duge liéu”ctia B Y té va OECD 408. Két qua cho théy, & lidu
250 mg/kg va 500 mg/kg cao chiét 14 Sa k&, chudt khoe manh, tiang can déu. Cac chi sb
héng cau, bach cdu, tiéu cau, hoat tinh men gan AST, ALT, ure va creatinin ciia chudt
thay d6i khong dang ké. Tuy nhién vé mat vi phau c6 hién tuong viém gan va viém than
khi sir dung lidu cao sau 90 ngay thir nghiém. Cao chiét 14 Sa ké khong lam thay ddi
dang ké 1én thé trang chung, cong thirc méau, chirc ning gan, than cua chudt. Tuy nhién
nén than trong khi ding li¢u cao kéo dai. Nghién ciru nay c6 thé 1am co s& khoa hoc vé

Tt khoa

Sa ké, doc tinh

bén truong dién,
cong thirc mau, gan,

tinh an toan ciia cao chiét tao tién dé cho cac nghién ctru tac dung duoc 1i vé sau. than
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1 Dit van dé [3]. Cac két qua nghién ctru cho thay cao chiét 1a SK ¢

nhiéu tiém ning dé diéu tri cdc bénh mian tinh trong 1am
sang nhu bénh viém xuong khép. Vi mong mudn lam
16 hon vé tinh an toan cua cao chiét 1a SK khi str dung
lau dai, dé tai duoc thuc hién nhim xac dinh doc tinh
ban truong dién cia cao chiét 1a SK trén chudt nhat
tréng tr d6 tao co sé cho viéc ung dung dugc li€u nay
trong tri li¢u.

Cay Sa ké (tén khoa hoc la Artocarpus altilis
(Parkinson) Fosberg, Moraceae) 1a mot loai cay than
g6 duogc trong nhiéu noi ¢ nude ta. Trong nhitng ndm
gin day, cac nha khoa hoc dd c6 nhiéu nghién ctru
chimg minh thanh phan héa hoc ciing nhu nhiing tac
dung duogc li quan trong cua cay Sa ké (SK). Cac nhém
hop chat c6 trong bot va cao chiét tir 14 cay SK bao
gdm: triterpenoid ty do, saponin, flavonoid, 2 Phuong phap
polyphenol, hop chat polyuronic d dugc tién hanh xac
dinh [1]. Nghién ctru vé kha ning chbng viém cia cao
chiét 14 SK cling da dugc thuc hién, két qua cho théy
cao chiét 1a SK wc ché do sung phu trong phan tmg
viém t6i 76,67 % [2]. Dich chiét 14 SK co tac dung
trong viéc chdng viém, chéng oxy hoa va trc ché mién
dich trén mé hinh chudt nhét tre"mg da dugc hing minh

2.1 Bong vat thu nghiém

Chudt nhit tring, truong thanh, (6-8) tuan tudi, chung
Swiss albino, nang tr (23-25) g, khong phan biét gidi
tinh, kho¢ manh, khong di tat do Vién véc xin va Sinh
pham y té Nha Trang cung cép. Chudt dugc nudi ¢ didu
kién binh thuong trong 5 ngay cho quen v&i moi truong
true khi tién hanh thir nghiém.
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2.2 Dung cu va thiét bi nghién ciru

Can phan tich MSI05DU  (Mettler-Toledo,
Switzerland); ti siy UN110 (Memmert, Germany),
May do d6 am MA37 (Sartorius, Germany); may xét
nghiém cong thuc mau ban ty dong BC 3000 Plus
(Mindray, China); may xét nghiém sinh héa mau BA-
88A (Mindray, China).

2.3 Dugc liéu nghién ctru

La SK tuoi dugc thu hai tai thanh phd Thi Puc. La SK
duoc xtr 1i bang cach rira sach voi nude sau d6 duoc cat
nho va phoi tryc tiép dudi anh nang mat troi dén khi
gin kho thi dem sy va xay nho thanh bot. Bot duoc
liéu duge chiét voi nude néng ¢ nhiét 4o 70 °C. Co
thanh cao dac trén bép cach thuy ¢ nhiét do 70 °C.
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(a) LaSaké
Hinh 1 Dang bot va cao chiét tir 14 SK tuoi

(c) Caochiétla Sake

(b) Botli Saké

2.4 Phuong phép nghién ctru

Nghién ctru doc tinh ban truong didn trén chudt nhét
tring theo phuong phap “Hudng dan thir nghiém tién
lam sang va lam sang thudc dong y, thude tir dugc ligu”
ctia BO Y té ban hanh theo Quyét dinh s6 141/Qb-
K2DT ngay 27-10-2015, huéng dan OECD 408 [4, 5].
Chudt dugc nudi & didu kién thi nghiém trong 5 ngay,
sau d6 chia ngau nhién thanh cac 16, mdi 16 10 con (5
duc, 5 cai) nudi riéng 1€ duc, cai trong 2 bocal nhya.
Chuot duoc chia vao cac 16 nhu sau:

L6 kiém tra cac thong s6 ctia chudt trude thir nghiém
L6 sinh li ubng nudc cat

L6 cao chiét 14 SK & lidu 250 mg/kg [1]

L6 cao chiét 14 SK & lidu 500 mg/kg [1]

Chuot & cac 16 dugc cho uéng nudce cat hodc maiu thir
trong 90 ngay, 01 lan/ngay vao budi sang, thé tich 10
ml/kg/ngay. Liéu thir nghiém ciia 2 16 cao chiét duya trén
nghién ctru doc cap da duoc thyc hién [1]. Theo ddi
chudt trong thir nghiém vé tinh trang chung (in, udng,
rung 16ng, tinh chat phén, sé lugng nudc tiéu va thé
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trong). Ghi nhdn cén ning cta chudt 1 lan/tudn vao
ngay thir 2. Sau 90 ngay, tat ca chudt trong mdi 16 duge
cho nhin d6i it nhat 12 gid, gdy mé bang da CO,, md
nhanh 1dy mau tim xét nghiém cac chi sd huyét hoc
bang may xét nghiém cong thitc mau ban ty dong BC
3000 Plus, chi s sinh héa (AST, ALT, ure, creatinin)
bang may xét nghiém sinh hoa ty dong BA-88A. Sau
d6 chon ngau nhién 6 chudt (3 duc, 3 cai) & moi 16 tién
hanh quan sat dai thé, ghi nhan mau sédc, tinh trang bé
mit, ton thuong. Cho gan, than vao dung dich formol
10 %, lam xét nghiém vi thé sau khi nhudm
Hematoxylin-Eosin (HE) bang kinh hién vi quang hoc.
Chi tiéu danh gia: so sanh tinh trang chung, can nang,
cong thirc méau, quan sat dai thé va vi phiu gan, than
cua 16 thir nghiém vé1 16 sinh li sau 90 ngay.

2.5 Xir li két qua va phén tich thong ké

Két qua cua cac thu nghi¢m trén chudt nhét duoc trinh
bay dudi dang trung binh + sai sé chudn cua gia tri
trung binh. Dung phép kiém Kruskal-Wallis va Mann-
Whitney str dung phan mém SPSS (phién ban 26) dé so
sanh sy khac bi¢t gitra cac 16 thtr nghiém. Sy khac biét
¢6 y nghia thong ké khi p < 0,05.

3 Két qua va thao luan

3.1 Panh gia tic dong cua cao chiét 1a SK 1én thé trang
chung va trong lugng chugt.

Trong su6t 90 ngay thir nghiém, chudt trong cac 16 déu
khoe manh, an ubng tét, 16ng muot, khong cé hién
tugng rung 16ng hodc khé cimg, cac co quan nhu mét
miii binh thudng, phan khé, nude tiéu binh thudng, cac
co quan tiéu hoa, ho hap, van dong, than kinh déu binh
thuong.

Trong luong cta chudt & mdi 16 dugc ghi nhan 1
lan/tudn vao ngay thir 2. Sau 90 ngay, tic dong cua cao
chiét 14 SK 1én trong lugng chudt thir nghi€ém duoc
trinh bay ¢ Hinh 2.

Trong thir nghiém quan sat 90 ngay, chudt ¢ tat ca cac
16 thir nghiém déu ting can déu trung binh khoang
(1-2) g/ tuan. Trong lugng cia co thé chudt & cac 16 cao
chiét 1a SK 250 mg/kg va 500 mg/kg khac biét khong
¢6 y nghia théng ké so v6i 16 sinh 1i (p > 0,05). Két qua
nay ching t6 cao chiét 14 SK ¢ ca 2 mic lidu khong anh
hudng dén phat trién can ning binh thuong ciia chudt.
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Hinh 2 Trong lugng trung binh (g) cuia chudt trong mé hinh thir nghiém 90 ngay

3.2 Khao sat anh hudng ciia cao chiét 14 SK 1én chirc ning tao mau cua chudt
Anh hudng cua cao chiét la SK Ién chirc nang tao mau cua chudt dugc danh gia thong qua cac thong s6 veé hong
cau, bach cau va tiéu cau. Cac thong sd dugc ldy sau khi két thiic thir nghiém, két qua dugc trinh bay ¢ Bang 1.

Bang 1 Anh huong ciia cao chiét 1a SK 1én chirc ning tao méau ciia chudt

Lo RBC | HgB | HCT | MCV | MCH | MCHC | RDW | PLT | WBC
(n=10) | T/L (g/dL) (%) (fL) (Pg) (g/dL) (%) (g/L) (g/L)
868+ | 13,63+ | 39,04+ | 447+ | 1567+ | 32,1« | 18,1= | 669,67 | 523+
Sinhli | 0,28 0,48 3,04 | 4,09 022 | 021 028 | +£72,56 | 0091
ggé‘e 0,00+ | 1421+ | 44,08+ | 49,12+ | 15,74+ | 29,83+ | 17,48+ | 589,33 | 3,76 +
0,27 0,43 1,22 0,38 0,09 | 240 | 029 | +5466| 062
(mg/kg)
?goke 8,10+ | 12,47% | 40,17% | 49,73+ | 15,69+ | 31,65+ | 18,54* | 631,83 | 531%+
020 | 027 | +087 | 039 0,07 | 030 | 0,30 | £4499 | 0,53
(mg/kg)

Ghi chu: *: p < 0,05 so voi 16 sinh 1i ; #: p < 0,05 so
giita 2 16 cao & muc lidu 250 mg/kg va 500 mg/kg
RBC (Red blood cell): s6 lugng hong cau

HgB (Hemoglobin): huyét sic to

HCT (Hematocrit): thé tich khdi hong cau

MCV (Mean corpuscular volume): thé tich trung binh
hong cau

RDW (Red cell distribution Width): ti 18 phan b6 hong
cau

PLT (Platelet count): t6 lwong tiéu cau

MCH (Mean corpuscular hemoglobin): huyét sic to
trung binh hong cau

MCHC (Mean corpuscular hemoglobin concentration):
ndng d6 huyét sic t6 trung binh hong cau

WBC (White blood cell): s6 lugng bach cau

Sau 90 ngay, cac chi s vé s6 luong hong cau, huyét
sc t0, thé tich khdi hong ciu, thé tich trung binh cua

hdng cau, huyét sic t6 trung binh ciia hong cau, ndng
d6 huyét sic t6 trung binh ctia hong cau, ti 1& phan b
hdng cau, sd luong bach cau, sb lugng tiéu cau cia 16
cao chiét 1a SK liéu 250 mg/kg va 16 cao liéu 500 mg/kg
khac biét khong c6 y nghia théng ké so véi 16 sinh 1i (p
>0,05). So sanh 16 cao chiét 1a SK giita 2 mirc liéu 250
mg/kg va 500 mg/kg két qua cho thiy s6 lugng tiéu cau
va bach ciu cua 16 cao liu 250 mg/kg déu giam so voi
16 500 mg/kg, tuy nhién chi cé sb lwong bach cau khac
biét c6 ¥ nghia théng ké (p < 0,05). Chi s6 vé s lugng
hong cau, huyét sic t6, hematocrit va ti 1¢ phan b hong
cau cua 16 250 mg/kg lai cao hon c6 y nghia thong ké
so voi 16 500 mg/kg. Céc chi s6 con lai cua 16 thir ¢ 2
mirc lidu 250 mg/kg va 500 mg/kg khac biét khong c6
¥ nghia thong ké (p > 0,05). Nhin chung, sau 90 ngay
16 cao liéu 250 mg/kg c6 sb lugng hong cau ting, nhung
bach cau gidam so vdi 16 cao liéu 500 mg/kg. Su thay
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d6i nay c6 thé 1a do sinh li binh thuong ctia chudt & cac
16 khac nhau. Nhung ca 2 16 thir nghiém & 2 muc lidu
déu khac biét khong c6 ¥ nghia thong ké vai 16 sinh li
va cac thong s6 vé cong thirc mau van nam trong gia tri
binh thuong cua chudt [6].

3.3 Khao sat anh hudng cua cao chiét 14 SK 1én hoat
tinh enzym gan

Céc chi s6 AST, ALT cua chudt trén mé hinh thir
nghiém sau 90 ngay duoc trinh bay ¢ Bang 2.

Bang 2 Chi s AST, ALT cua chudt sau 90 ngdy thir nghiém

Lo AST (IU/L) | ALT (IU/L)

Sinh li 195,09 + 20,62 | 78,22 + 8,01

Sa ké 250 (mg/kg) | 167,54 £22,52 | 71,01 £ 3,17
Sa ké 500 (mg/kg) | 167,6 32,89 | 76,08 + 7,98

Sau 90 ngay, tit ca cac chudt ¢ 16 ding cao chiét 14 Sa
ké liéu 250 mg/kg va 500 mg/kg déu c6 chi sd AST va
ALT thip hon so v&i 16 sinh 1i, tuy nhién sy khéac biét
nay khong c6 y nghia thong ké (p > 0,05). Khi so sanh
giita 2 16 cao chiét SK ¢ 2 mirc liéu, chi s6 AST va
ALT ciing khac biét khong c6 y nghia thong ké (p >
0,05) va céc gia tri AST, ALT déu nam trong khoang
binh thuong cua chudt [6].

3.4 Khao sat anh hudng cua cao chiét 14 SK 1én chirc
nang than

Két qua khao sat sy anh huong cta cao chiét 1a SK 1én
chtre ning than cia chudt thong qua cac chi sé ure va
creatinin dugc thé hién & Bang 3.
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Bang 3 Chi s6 ure va creatinin ciia chudt sau 90 ngay thir
nghiém

Lé Ure Creatinin
(mmol/L) (nmol/L)
Sinh li 7,65 + 0,64 50,11+ 1,95
Sa ké 250 (mg/kg) | 6,4 +0,39 50,53 £ 0,93
Sa ké 500 (mg/kg) 8,9+0,5 53,23+ 0,73

Két qua cho thay sau 90 ngay thtr nghiém, chi sb ure va
creatinin ctia 16 ding cao liéu 500 mg/kg ting nhe, con
chi s6 ure & 16 dung cao liéu 250 mg/kg gidm nhe so véi
16 sinh 1i nhung su khac biét nay khong c6 ¥ nghia thong
ké (p > 0,05). Khi so sanh giita 2 mirc lidu cta cao chiét
14 SK, chi sd ure va creatinin trén chudt cling khac biét
khéng c6 y nghia thdng ké (p > 0,05). Nhu vay sau 90
ngdy thir nghiém, cac gia tri ure va creatinin déu nim
trong gidi han binh thuong cia chudt [6].

3.5 Khao sat anh hudng ciia cao chiét la SK 1én dai thé
va vi thé mé gan va than

Vé dai thé, sau 90 ngay thir nghiém, chudt duge tién
hanh giai phau mé bénh hoc dé quan sat cac co quan
gan va than. Két qua cho thdy co quan gan, than cta
chudt ¢ 16 sinh 1i va céc 16 cao déu binh thudng, khong
¢6 du hiéu xung huyét hay dau hiéu bi ton thuong. Gan
¢6 mau mau d6 tuoi, bé mat lang min, khéng phu né
hay sung huyét, dich mat vang trong, tii mat binh
thudng. Than c6 mau mau hong binh thudng, khéng phi
dai (Hinh 3).

00T R L

(a) Lo sinh 1i

(b) Lo Saké 250 mg/kg

(c) Lo Sa k& 500 mg/kg

Hinh 3 Dai thé gan va than cia chudt ¢ cac 16

Mb gan va than cia chudt & cac 16 duge xét nghiém mé bénh hoc bang phuong phap nhuém Hematoxylin-Eosin. Hinh anh
két qua phan tich vi thé cau tric m6 gan voi d6 phong dai 100 1an & cac 16 thir nghiém duoc trinh bay ¢ Hinh 4.

(a) L6 sinh i
Hinh 4 Vi thé céu triic té bao gan cua chudt & cac 16 sau 90 ngay thir nghiém
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(b) L6 Sa ké 250 mg/kg

Viém quanh khoang cira
(c) Lo Sa ké 500 mg/kg
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Két qua cho thay khong c6 hinh anh bat thuong vé mo
bénh hoc gan, khong c6 hi¢n tuong viém hodc hoai tu
quanh khoang ctra & 16 chudt sinh 1i (6/6 mau giai phau)
va 16 ubng cao SK li¢u 250 mg/kg (6/6 mau giai phau).
Céu tric ctia té bao gan, mao mach nan hoa va tinh
mach trung tam tiéu thuy khéng bét thuong. Riéng ¢ 16

SK dung liéu 500 mg/kg xuét hién viém quanh khoang
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clra & 3/6 mau giai phau. Nhu vy cao chiét SK c6 thé
gdy ton thuong gan nhe khi ding lidu cao sau 90 ngay
thtr nghiém.

Hinh anh két qua phan tich vi thé cdu trc mé than véi
d6 phong dai 100 1an & cac 16 thir nghiém duoc trinh
bay ¢ Hinh 5 va Bang 4.

Viém cau than

Hinh 5 Vi thé cdu tric té bao than ctia chudt sau 90 ngay thir nghiém

Bang 4 Két qua vi thé ciu trac té bao than

Vi thé céu triic té bao than
Lo Binh thudng Vlim cau thiin B
viém 0ng than
Sinh li 3 3
Sa ké 250
4 2
(mg/kg)
Sa ké 500 : 5
(mg/kg)

Két qua cho thay & 16 sinh 1i, 16 SK 250 mg/kg va 16
SK 500 mg/kg déu c¢6 cac miu cé hién tuong viém &
6ng than hodc cau than véi ti 18 3/6 (16 sinh 1i), 2/6 (16
SK liéu 250 mg/kg), 5/6 (16 SK liéu 500 mg/kg). Dicu
nay c6 thé duoc giai thich 1a do thoi gian nuéi thu
nghiém kéo dai 90 ngay nén tudi tho ctia chudt 1on. Do
d6 ca chudt sinh li va chudt & cac 16 thir nghiém co thé
bi viém than nhe do tinh trang bi 130 hoa. Tuy nhién sb
mau co6 hién tuong viém than ¢ 16 SK lidu 500 mg/kg
(chiém ti 1& 83,33 %) nhiéu hon so véi 16 sinh li (chiém
ti 18 50 %) va 16 SK lidu 250 mg/kg (chiém ti 1& 33,33
%). Do d6 nén can nhic khi st dung cao chiét SK liéu
cao kéo dai vi c6 thé anh huéng lam ting tinh trang
viém thén trén mo hinh thtr nghi¢m.

Trong mét nghién ctru khao sat doc cép di chimg minh
cao chiét nude 14 SK duoc xép loai 5 trong bang phan
loai doc tinh: hau nhu khong ddc [1]. Tuy nhién tinh
dén thoi diém hién tai chua co tai lidu ndo cong bd

chinh x4c vé doc tinh cua cao chiét 14 SK khi sir dung
lau dai. Do d6, két qua khao sat doc tinh ban trudng
dién cua cao chiét 14 SK tao co sé khoa hoc vé tinh an
toan cta cao chiét, tao tién dé cho céc nghién cuu tac
dung duoc li vé& sau.

4 Két luan

Két qua cta nghién ctru cho thiy cao chiét 14 SK liéu
250 mg/kg va 500 mg/kg khong giy anh huong dén
chirc nang tao mau, cac chi s6 sinh héa méau lién quan
dén chtc ning gan va than (hoat tinh ALT, AST va
ndng do uré, creatinin huyét). Quan sat dai thé cac co
quan ciing nhu phan tich vi thé gan, than sau 90 ngay
ubng cao lién tuc & lidu 250 mg/kg khong anh huong
dén ciu triic vi thé gan, than ctia chudt thir nghiém. Tuy
nhién, khéng nén lam dung qué liéu vi xut hién hién
tuong viém gan va viém than nhe vé mit vi phau khi sir
dung cao chiét 14 SK liéu 500 mg/kg trong thoi gian dai
trén mo hinh thir nghiém. Két qua cta dé tai tao co sé
khoa hoc vé tinh an toan cta cao chiét 14 SK, tir d6 dinh
huéng cho cac nghién ctru sau hon vé cac dang ché
pham tu nhién nham hd trg bénh nhan trong diéu tri cac
bénh man tinh.

Loi cam on

Nghién ctru duogc tai tro bdi Qui phat trién Khoa hoc va
Cong nghé — Pai hoc Nguyén Tat Thanh, ma dé tai
2022.01.101/HD-KHCN.

@ Dai hoc Nguyén T4t Thanh

¥ «
NGUYEN TAT THANH



[ 80 | Tap chi Khoa hoc & Cng nghé tép 5, s6 4

Tai liéu tham khao

1. Nguyén Thi Ky Duyén va cong su. (2020). Khao sat thanh phan hoa thyc vét va doc tinh cip cua cao chiét 1a Sa
ké (Artocarpus altilis Moraceae). Tap chi Khoa hoc va Cong nghé — Pai hoc Nguyén Tat Thanh,11, tr 56-60.

2. Riasari H. et al. (2019). Anti-Inflammatory Activity of Artocarpus altilis (Parkinson) Fosberg in Wistar Male
Rats. Pharmacology and Clinical Pharmacy Research. 4 (1), pp. 22-26.

3. Palupi D. H. S. et al. (2020). Leaf extract of Artocarpus altilis [Park.] Fosberg has potency as antiinflammatory,
antioxidant, and immunosuppressant. Rasayan Journal of Chemistry. 13 (01), pp. 636-646.

4. B0 Y té (2015). Hueong dan thir nghiém tién lam sang va lam sang thuéce dong y, thuéc tir dwoe liéu. Quyét dinh
s6 141/QD-K2DT ngay 27 thang 10 nim 2015.

5. Organization for Economic Cooperation and Development (OECD) (1998). 408: Repeated Dose 90-day Oral
Toxicity Study in Rodents. OECD Guidelines for Testing of Chemicals, Section 4

6. Suckow M.A., Danneman P., Brayton C. (2001). The laboratory mouse. CRC Press Inc., USA

Study on semi-chronic toxicity of oral administration of extract of Artocarpus altilis (Parkinson)
Fosberg, Moraceae in mice

V& Thi Thu Ha, Duong Thi My Duyén, Nguyén Lam Hoang Vii, Lé Anh Khang, Vo Hién Nhat,
Duong Thi Ngoc Linh, Nguyén Thi Thu Hién, Nguyén Thj Thiy Trang

Pharmacy Faculty of Nguyen Tat Thanh University

vttha@ntt.edu.vn

Abstract Many studies have demonstrated the effects of breadfruit leaf extract such as anti-inflammatory,
antioxidant and immunosuppressive. The aim of this work was to study on the semi-chronic toxicity of oral
administration of the extract of Artocarpus altilis (Parkinson) Fosberg, Moraceae in mice to assess its safety. The
hot water extraction method was conducted to obtain the extract. Repeated dose 90-day — oral semi-chronic toxicity
study in mice was investigated based on “Guidelines for preclinical and clinical trials of traditional medicines and
herbal medicines” of Ministry of Health and OECD 408 guidance. At the doses of 250 mg/kg and 500 mg/kg
(breadfruit extract/ mouse body weight), mice were healthy and their weight increased weekly. The indices of RBC,
WBC, platelets, liver enzymes (ALT, AST), serum urea and creatinine levels did not significantly change.
However, at the higher dose (500 mg/kg) there were hepatitis and nephritis in histology on experimental mice after
90 days. The breadfruit extract did not significantly change general physiology, complete blood count, liver and
kidney function of mice. However, prolonging overdose is not recommended. The results of this study provide
information on the safety of breadfruit extract. This would be useful for further study in pharmacology.

Keywords Artocarpus altilis (Parkinson) Fosberg, semi-chronic, complete blood count, liver, kidney.
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