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Dt vin dé: Nguwoi tiép xdc véi Trinitrotoluen (TNT) xudt hién nhiéu
ton thuong & nhiéu co quan, co ché gay ton thwong dwoc cho rang TNT am
phét sinh cac gac tw do trong co thé. Trong nghién ciru nay chiing téi danh gid
tac dung chang oxy hoa cua com tan AT7 trén mé hinh gdy déc TNT thuc
nghiém. Péi twong va phwong phdp nghién ciru: Nghién citu nday diroc thuc
hién trén 40 tho truong thanh trong lvong 1,8 — 2kg. Nghién czzu trong cung
diéu kién, tho diroc chia 1am 4 nhom nghién ciu, diroe gdy doc TNT theo md
hinh gdy déc ban truong dién cia Kong L.Y. (1989) va Toxicological profile
for 2, 4, 6-Trinitrotoluen. Sau do nhom gdy doc droC ué’ng cém tan AT7, tién
hanh xét nghiém sau 9 tuan. Két qua: Sau 9 tuan nghién cizu thdy rang hoat
dé cac enzyme chang oxy hda SOD, GPx, va MDA ¢ nhém gdy déc TNT duroc
uong AT7 déu cao hon so véi nhoém chi gdy déc TNT véi p< 0,05. Giira 2 nhom
gdy déc TNT usng AT7 véi mize liéu khac nhau su thay doi hoat dé cac enzyme
chang oxy hoa khong cd sw khac biér c6 ¥ nghia thong ké véi p> 0,05. Két
lu@n: Thé duwoc gdy déc TNT theo md hinh cia Kong L.Y. (1989), va uong AT7
két qud, sau nghién cizu hoat dé cac enzyme chong oxy hda SOD, GPx va néng
dé MDA, thay déi theo hiréng ¢6 loi cho co thé. Hoat dg enzyme chong oxy
hoa ¢ mizc lieu cao gdp déi mirc liéu & nhém du kién trén nguoi khong co su

thay doi rd rét.

Tir khoa: nhiém dgc TNT, enzyme chong oxy hoa

EVALUATION OF THE ANTIOXIDANT EFFECT OF AT7
GRANULES ON THE EXPERIMENTAL MODEL OF TNT
TOXICITY

Abstract

Background: People exposed to Trinitrotoluene (TNT) appear to have
many lesions in many organs, the mechanism of damage is thought that TNT
generates free radicals in the body. In this study, we evaluated the antioxidant
effect of AT7 nuggets on experimental TNT toxicity model. Subjects and
methods: This study was carried out on 40 adult rabbits weighing 1.8 - 2 kg.
Research under standard conditions, rabbits were divided into 4 research
groups, were poisoned with TNT according to the semi-permanent toxicity
model of Kong L.Y. (1989) and Toxicological profile for 2, 4, 6-
Trinitrotoluene. Then the toxic group was given AT7 instant nuggets, tested
after 9 weeks. Results: After 9 weeks of study, it was found that the activities
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of antioxidant enzymes SOD, GPx, and MDA in the TNT-toxic group given AT7
were higher than those in the group that caused only TNT toxicity with p<0.05.
Between the 2 groups of TNT toxicity taking AT7 with different doses, there
was no statistically significant difference in the activity of antioxidant enzymes
with p > 0.05. Conclusion: After studying the activities of antioxidant enzymes
SOD, GPx and MDA concentrations, changes in favor of the body. There was
no significant change in antioxidant enzyme activity at doses higher than twice
that of the expected human group.
Keywords: TNT poisoning, antioxidant enzyme

I. PAT VAN DPE Nhim huéng téi mot bién
Géc tu do 1a nhirng nguyén ti, phap diéu tri khong dic hiéu chéng
nhém nguyén tir, hay phan tir ma goc ty do lam giam mic do ton
I6p ngoai cung cua chung co cac thuong co thé con nguoi tiép xuc
dién tir khdng cip doi, chiing c6 thé nghé nghiép voi TNT, trén phuong
mang dién tich am hoac khéng dién nhiing dugc liéu thién nhién
mang dién [1],[2]. Khoang 95% chlng t6i tién hanh dé tai: “Panh
lwgng gbc tu do sinh ra trong chudi gia tac dung chong oxy hda cua cém
hd hap té bao sinh niang luong cho tan AT7 trén mo hinh gay doc TNT
co thé, tuy nhién 5% géc tu do con thue nghiém” nham muc tiéu: Panh
lai duoc san sinh do c&c hoat dong gia tac dung chong oxy hda cua cém
sinh 1y khac (nhu thuc bao), hoac tan AT7 véi cac muc liéu khéc nhau
bénh Iy (cac loai viém, ung thu...), trén mo hinh gay nhiém doc man
hodc do yéu t6 ngoai lai (chat doc, tinh TNT
hoa chat, moi truong, tia xa) gay Il. CHAT LIEU, POI TUQNG
anh huong dén sic khoe co thé. Cac VA PHUONG PHAP NGHIEN
nha khoa hoc da khang dinh TNT va cuu
san pham chuyén hoa cua ching 2.1. Chat li¢u nghién ciu
trong co thé c6 kha niang gy ton Thanh phan goi cém tan AT7:
thuong da dang cac co quan nhu Cao khd toan phan ré lac, vo dau
gan, mau, co quan ta0 mau, than xanh, hoe hoa, ré co tranh,
kinh, mat, da, dudng tiéu hoa ciing Curcumin do Vién YHCT Quan do6i
nhiéu réi loan chuyén héa khéc san xuat dat TCCS
[3].[4]. Co ché chua 6 rang 2.2. Poi twong nghién ciu
Gan day mot sé tac gia trén Tho duc chang Orryctolagus
thé gisi cho rang TNT va san pham Curiculus, truéong thanh 12 tuan
cua nd 1a nhitng chat oxy hoéa vi tudi, trong lwong 1,8 — 2kg duoc
chtra cac nhom NO2, do d6 c6 kha nudi trong cung diéu kién moi
nang 1am phat sinh goc tu do khi truong, thirc an nhu nhau.
xam nhap vao co thé ngudi [5] 2.3. Phuwong phap nghién ciru
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Phuong phap gay doc thuc
nghiém theo mé hinh gay doc ban
truong dién cua Kong L.Y. (1989)
va Toxicological profile for 2, 4, 6-
Trinitrotoluen [6].

2.3.1. Thiét ké nghién cizu

- Chia nhom gay doc thuc
nghiém: 40 tho duoc chia lam 4
nhém nhu sau:

+ Nhém 1: gém 10 con, duoc
uéng dau virng liéu 2ml, 1am nhom
chung

+ Nhoém I1: gdm 10 con duoc
giy doc boi uéng TNT pha trong
dau ving lidu 2ml, twong Gng véi
50mg/kg trong lugng

+ Nhom I11: gdbm 10 con duoc
gy doc nhu nhom II va ubng thude
AT7 liéu nghién cau 1( liéu 1,2g/kg
can nang liéu du kién trén 1am sang)

+ Nhom IV: gom 10 con duoc
gy doc nhu nhom II va udng thude

AT7 liéu nghién ciru 2 (lidu 3,6g/kg
can nang gap 3 liéu nghién ctu 1)
Tho & nhém 111, IV dugc udng
dung dich TNT pha dau virng vao
ltc 08 gidr 00 dén 09 gid 00 va udng
dung dich thuéc AT7 da duoc cd
dic, vao Iic 09 gio 00 dén 10 gio 00.
Sau khi nu6i tho trong phong
thi nghiém tir 3 - 5 ngay, tién hanh
ldy mau tho trudc va sau khi gay
doc thuc nghiém lan 1. Sau 09 tuan
s& lay mau lan 2 dé l1am xét nghiém
giong lan 1.
2.3.2. Chi tiéu nghién ciu
Xét nghiém: hoat d6 enzyme
SOD, GPx, MDA
2.3.3. X Iy sé ligu
Sir dung phan mém SPSS 26.0
dé xur Iy so lieu
I11. KET QUA NGHIEN CUU
3.1. Anh hwéng cia com tan AT7
Ién enzyme chdng oxy hda SOD

Bang 1. Anh huong ciia com tan AT7 1én mét s6 enzyme chong oxy héa SOD

L6 nghién SOD (ng/ml) (X % SD)
ctru Pa-2)
To (1) T9 (2)
Nhom | (a) 146,74 + 24,99 149,19 + 31,55 p> 0,05
Nhom 11 (b) 168,21 + 42,34 134,66 + 20,22 p< 0,05
Nhom 11 (c) 151,61 + 38,70 171,08 + 26,45 p< 0,05
Nhom 1V (d) 162,43 + 27,13 201,94 + 39,43 p< 0,05
0 P(a-b); P(a-c); P(a-d); P(b-0); | Pea-b; Pa-c); Pea-a; Pie-oh > 0,05
P(d-b); Pie-d) > 0,05 Pe-o) ; Pe-n)< 0,01

Nhan xét: tai thoi diém To
hoat d6 enzyme SOD trung binh
trong hong cau tho & ca 4 nhom déu
khong cé su khéc biét ( p> 0,05). O
thoi diém T, hoat do enzyme SOD
trung binh trong hong cau thé &
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nhém 11 nhém uéng TNT pha dau
virng giam hon so voi thoi diém TO
c6 ¥ nghia thoéng ké ( p< 0,05). O
nhoém uéng TNT + AT7 liéu 1 va 2
hoat d6 enzyme SOD trung binh
trong hong cau thé ting cao hon &



thoi diém To c6 y nghia thong ké
(p< 0,05). Nhung so sanh murc ting
hoat d6 enzyme SOD trung binh
trong hong cau tho & nhém udng
TNT + AT7 liéu 1 va nhém udng
TNT + AT7 liéu 2 thi thdy co ting
hon nhung khac biét khdng co y
nghia théng k& (p> 0,05). G nhém

uéng TNT + AT7 liéu 2 hoat do
enzyme SOD trung binh trong hong
cau tho tiang cao hon so véi nhom
uéng TNT cé ¥ nghia thong ké véi
p< 0,01

3.2. Anh hwéng cia com tan AT7
lén enzyme chdng oxy hda GPx

Bang 2. Anh huong cua cdm tan AT7 18n mot sé enzyme chng oxy hda GPx

L6 nghién GPx (pg/ml) (X + SD)
clru P@-2)
To (1) T9 (2)

Nhoém I(a) 96,59 + 23,60 107,74 +£ 9,15 p> 0,05
Nhom 11 (b) 111,62 + 26,66 112,00 + 8,12 p> 0,05
Nhom 111 (c) | 100,72 + 10,82 113,61 + 7,32 p< 0,05
Nhém 1V (d) 104,99 + 12,64 113,64 + 8,22 p< 0,05

P(d-c) P(a-b); Pea-c); P(a-d); P(b-c); | Pra-b); P(a-c); P(a-d); Pb-c);
P(d-b) P(d-b); Pc-a) > 0,05 P(d-b): P(c-d) > 0,05

Nhan xét: tai thoi diém TO
hoat d6 enzyme GPx trung binh
trong huyét tuong tho & ca 4 nhom
déu khoéng c6 sy khéac biét ( p>
0,05). O thoi diém To, hoat do
enzyme GPx trung binh trong huyét
tuong thé & nhom udng TNT + AT7
litu 1 va 2 hoat do enzyme GPx
trung binh trong huyét twong tho

tang cao hon ¢ thoi diém To cO Y
nghia thong ké (p< 0,05). G nhém
Il uong TNT, hoat d6 enzyme GPx
trung binh trong huyét twong tho &
thoi diém Tova To khac biét khong
c¢6 ¥ nghia thng ké (p> 0,05)

3.3. Anh hwéng ciia com tan AT7
lén enzyme chdng oxy hoa MDA

Bang 3. Anh huong ciia cdm tan AT7 1én mat s6 enzyme chdng oxy héa MDA

L6 nghién MDA (mmol/l) (X £ SD) Ds)
cud To (A) To (B)

Nhéom 1(a) 3,54 + 0,30 3,90 £ 0,52 p> 0,05
Nhom 11 (b) 3,90 £1,23 3,09 £ 0,95 p< 0,05
Nhom 111 (c) 3,75 + 0,64 4,42 + 0,32 p< 0,05
Nhém 1V (d) 3,86 + 0,58 4,46 £ 0,51 p< 0,05
P(d-c) P(a-b); P(a-c); P(a-c); P(b-o); Pe-d)> 0,05

P(d-b) P(d-b); Pc-d) > 0,05 Pe-0) ; Pe-b) < 0,01
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Nhan xét: tai thoi diém TO
hoat do enzyme MDA trung binh
trong huyét trong tho & ca 4 nhom
déu khdng c6 sy khéac biét ( p>
0,05). O thoi diém Te, hoat do
enzyme MDA trung binh trong
huyét trong thé ¢ nhém Il nhom
uéng TNT pha dau virng giam hon
S0 V6i thoi diém TO co y nghia
thdng ké ( p< 0,05). O nhém udng
TNT + AT7 liéu 1 va 2 hoat do
enzyme MDA trung binh trong
huyét tuong tho ting cao hon & thoi
diém TO c6 ¥ nghia thong ké (p<
0,05). G nhém udng TNT + liéu 1 va
2 tai thoi diém To thdy hoat do
enzyme MDA trung binh trong huyét
twong cao hon nhém udng TNT (p<
0,01). Nhung hoat d6 enzyme MDA
trong huyét twong tho & nhém udng
TNT + liéu 1 va nhém udng TNT +
lidu 2 & thoi diém Te khong thay co
su khac biét co ¥ nghia thong ké (p>
0,05).

IV. BAN LUAN
4.1. Can ci xay dwng cém tan
AT7

TNT c6 rat nhiéu tac hai voi
co thé: gay ton thuong gan [5], ton
thwong co quan ta0 mau [4], ton
thuong da, hé théng than kinh va
gay anh hudng 1én nhiéu cic co
quan khac cua co thé. Tac dung cua
TNT 1én co thé chil yéu qua co ché
tac dong gian tiép va nguoi ta thay
rang TNT xam nhap vao co thé c6
kha nang gay tinh trang oxy hoda [6].

O nuéc ta hién nay ¢ nguon
dugc lidu phong pha nhiéu loai
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duogc liéu cd tac dung chéng oxy
hoa cao lam giam tac dung cua chat
doc nhiém vao co thé. Theo quan
diém cua Y hoc cb truyén, cac chat
doc khi xam nhap vao co thé (bang
cac con duong khac nhau), s€ gay
réi loan cong ning cua tang phu,
hinh thanh san pham chuyén héa do
dang, tich iy qua thoi gian gay ra
cac chuang trang, thuoc pham tru
“Troc khi” hay “Pam am”. TNT la
mot chat doc khi xam nhap vao co
thé s& gay ra cac rdi loan vé cong
nang tang phu, hinh thanh cac géc
tu do, gay rdi loan qué trinh chao
d6i thuy dich sinh ra dam am.

Xuét phét tir kinh nghiém dan
gian, kinh nghiém thuc tién diéu tri
va cac nghién ctru riéng lé gitra cac
vi thudc: Ré lac, curcumin, hoe hoa,
bach mao can, vo dau xanh, nhan
thdy rang céc vi thudc riéng 1é déu
c6 tac dung chong oxy héa. Vi vay
ching t6i két hop céc vi thubc nay
nham mong muén ting cuong tac
dung chdng gbc tir do bao vé co thé.
4.2. M6 hinh gay dgc thuc nghiém

Pé xay dyng mod hinh thyc
nghiém tét can co cac diéu kién
twong ty nhu thuc té cdng nhan
nhim doc tiép xuc véi TNT, mo
hinh 1y tuéng nhu vay can sé luong
dong vat Ién, gay doc bang nhiéu
duong khéac nhau, trong nhiéu moi
truong khac nhau, véi lidu gay doc
khong nhu nhau.

Vi vay md hinh cta gay doc
ban truong dién cia Kong L.Y.
(1989) va Toxicological profile for



2, 4, 6-Trinitrotoluen kha ly tuong
dé nghién cau. Nhung do diéu kién
thuc tién, kinh phi nghién ciru con
han ché. Chang ti tién hanh nghién
ctru trén tho thuan chung do Hoc
Vién Quan Y cung cip, trong 9 tuan
nhiam tim hiéu thay d6i hoat do
enzyme chdng oxy héa khi nhiém
doc TNT va danh gid anh hudng
cia cdm tan AT7 lén mot sb
enzyme chdng oxy hoa.
4.3. Két qua nghién ciu
4.3.1. Anh hwéng cuia cém tan
AT7 déi véi enzyme chéng oxy hoa
SOD

Superoxid dismutase (SOD) la
mot enzym chdng oxy héa cd chua
kim loai thuoc 16p Oxidoreductase
c6 tac dung cai thién kha ning chong
oxy héa ndi bao, do thuc hién chuc
nang xdic tac phan tng chuyén hda
gdc superoxide (O2) thanh O, va
H202: 202 + 2H* — 2H20 + O.. Vi
vay, enzym SOD duong nhu dong
vai tro chinh trong co ché bao vé co
thé trude su tan cong cua goc tu do

Két qua nghién ctu: nhém I
gay doc TNT udng dau virng hoat
do SOD giam hon nhém I khong
gay doc, diéu nay co thé do khi TNT
xam nhap vao co thé qua duong tiéu
héa, vao mau dén cac té bao sinh
géc tu do, co thé tho hinh thanh co
ché chdng goc ty do dan dén giam
hoat d6 enzyme SOD. O nhém |11,
IV tho ubng TNT + liéu 1 va TNT
+ lidu 2, & thoi diém Ty thay hoat
d6 enzyme SOD trong hong cau tho
déu ting cao hon so vai thoi diém
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To .Tuy nhién khi so sanh gitra hai
lidu 1 va 2 thi thay khdng c6 su khéc
biét (p> 0,05)
4.3.2. Anh hwéng cia cém tan
AT7 déi véi enzyme chéng oxy hoa
GPx

Glutathion peroxidase (GPx)
c6 & hau hét cac mo, chiém vi tri
quan trong trong hé théng chéng oxy
héa c6 ban chit enzym cua té bao,
GPx la enzym c6 kha nang két thic
phan &ng chudi peroxid hoa lipid
bang céach loai bo hydroperoxid. Két
qua nghién cau bang 2 cho thay &
nhém 111, 1V tho duoc udng TNT +
AT7 liéu 1 va liéu 2 hoat d6 enzyme
GPx trong huyét tuong tho & thoi
diém T9 déu ting cao hon so véi thoi
diém TO co y nghia thong ké. C6 thé
c4c thanh phan cém tan AT7 da kich
thich tho ting san xuat enzyme GPx
& ngoai bao dé dap ung qua trinh
chdng oxy hoa.
4.3.3. Anh hwong ciia cém tan AT7
doi véi enzyme chéng oxy hoa
MDA

Malondialdehyd (MDA) la
san pham chuyén hda caa qué trinh
peroxy hoa lipid mang, dugc coi la
mot chi thi quan trong cia qua trinh
peroxy hoa lipid va tuong quan chat
ché vai mirc do stress oxy hoa. Két
qua bang 3 cho thay & nhom I1 tho
udng TNT + dau virng, ¢ thoi diém
To hoat d6 enzyme MDA trong
huyét tuong tho 123,90 + 1,23 sau 9
tuan T hoat do enzyme MDA la
3,09 + 0,95 giam so voi thoi diém
dau va nhom chuang c6 y nghia



thdng ké (p< 0,05). Piéu nay cd thé
do khi TNT x&m nhap vao co thé
qua dudng tiéu hoa, vao mau dén
cac té bao sinh géc tu do, co thé tho
hinh thanh co ché chéng gdc tyu do
& mang té bao din dén hoat do
enzyme chéng goc tu do MDA
giam, day ciling la phan tng cua co
thé trude cé4c tac nhan la xam nhap.
O nhém 111, 1V tho udng TNT + liéu
1 va TNT + liéu 2, & thoi diém To
thay hoat do enzyme MDA trong
huyét twong tho déu ting cao hon so
véi thoi diém To. CO thé cac thanh
phan cta cém tan AT7 kich thich co
thé tho tang san sinh enzyme chdng
oxy hoéa MDA dé chéng lai géc tu
do bao vé co thé. Tuy nhién so sénh
giita 2 liéu khong co su khac biét.
V. KET LUAN

Sau nghién ctu trén mé hinh
thuc nghiém gay doc ban truong
dién TNT va nhém udng AT7 nhan
thdy hoat do cac enzyme chdng oxy
hoa SOD, GPx va nong d6 MDA, &
nhom udng cém tan AT7 thay doi
theo huéng co loi cho co thé cu thé:
nong do trung binh SOD, GPx va
MDA déu ting 1én sau 9 tuan ¢ y
nghia thong ké véi p< 0,05.

Khi uéng cém tan AT7 liéu
thap 1,2g/kg can nang va liéu cao
3,6g/kg can nang, sy thay d6i hoat
d6 enzyme chéng oxy héa SOD,
GPx va MDA khéng c6 su khac biét
c¢6 ¥ nghia thdng ké vai p> 0,05
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