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ABSTRACT

Objective: To evaluate the acute and subchronic toxicity of a spray solution formulated
from silver nanoparticles and several medicinal herbs (Coptis chinensis, Fibraurea recisa,
Lonicera japonica, Eclipta prostrata, and Curcuma longa) for supporting the treatment of
open skin lesions.

Methods: Acute toxicity was assessed in 40 white rats, and subchronic toxicity was
evaluated in 30 rabbits in accordance with standard guidelines.

Results: The acute toxicity study on rats via unspecified route did not reveal acute toxicity
at the highest dose of 2000 mg/kg. With dose of 500 mg/kg/daily in 28 days, the treated
rabbits showed that there were no significant change for body weight, platelet counts, red
blood cells and leukocyte count AST, ALT, uré, creatinine, cholesterol, bilirubin and total
protein. Histology of liver and kidney tissue showed no changes.

Conclusion: The spray solution for supporting the treatment of open skin lesions did not
exhibit acute toxicity. Subchronic toxicity assessment demonstrated that the formulation
caused no adverse effects on liver and kidney function, or on hematological indices in
peripheral blood of rabbits.

Keywords: Spray solution used in the treatment of wound injuries, acute toxicity,
subchronic toxicity.
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NGHIEN CU'U BOC TiNH CAP VA BOC TINH BAN TRU'O'NG DIEN
CUA DUNG DICH XIT HO TRQ' PIEU TRI TON THUO'NG HO' O DA
TU NANO BAC VA MOT SO DU’Q’C LIEU
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ABSTRACT

Muc tiéu: Panh gia doc tinh c4p va doc tinh ban trudng dién ctia dung dich xit ho tro diéu
tri tdn thudng da tlr nano bac va mét s6 dugc liéu (Hoang lién, Hoang dang, Kim ngan hoa,
Cd& nho noi, Nghé).

Phuong phap nghién ctru: Banh gia doc tinh cap trén 40 con chudt céng trdng va doc tinh
ban trvong dién trén 30 con tho theo quy dinh.

K&t qua: Nghién cltu ddc tinh c&p trén chudt cong trang theo dudng dung ngoai khéng xac
dinh dugc doc tinh cap & lidu cao nhat 2000 mg/kg chudt. V&i doc tinh ban trudng dién,
cho tho sir dung 28 ngay & murc ligdu 500 mg/kg, khong thay ddi co y nghia théng ké vé trong
luong cd thé; sb lugng tiéu cau, hdng cau, bach cau; néng dé AST, ALT, uré, creatinin,
cholesterol, protein va bilirubin toan phan. Hinh anh mo bénh hoc cua gan, than binh
thuong.

Két luan: Khéng xac dinh dugc doc tinh cap clia dung dich xit h6 tro diéu tri tén thuong h&
& da. Poc tinh ban trudng dién cho thdy ch& pham thir khong gay t8n thuong gan than, s6
lwgng tiéu cau, hdng cau va bach cau trong mau ngoai vi ctia tho.

Tirkhéa: Dung dich xit hé trg diéu tri tén thuong hd & da, déc tinh cap, déc tinh ban trudng
dién.

1. DAT VAN BE

Tén thuong hd & da la mét bénh ly chiém ty (&
khoang 80% & cac bénh nhan giam kha nang van
dong, khéng con kha nang van déng, bénh nhan tiéu
dudng co bién chirng [1]. D€ phong va diéu tri ton
thuwong hd da, hién nay trén thj truong cé cac dang
ché& pham nhu cdn sat khuén, dung dich iod, nudc
oxy gia, kem boi khang sinh... [1]. Cac san pham
khang khuan nay thudng gay xot khi rlira va thudng
ldm cham lanh vét thuong, khéng thich hgp khi phai
dung kéo dai, dung thuong xuyén va cé nguy co cao
gay khang khang sinh. BEn canh doé, xu hudng phat
trién céc san pham tr dugc liéu ngay nay cang duoc
chu trong. Céng thirc dung dich xit hd trg diéu tri tén
thuong hd ¢ da tir nano bac va mot s8 dugc liéu sdn
c6 nhu Hoang dang, Hoang lién, Cé nho ndi, Nghé,

*Tac gia lién hé
Email: huyendkh84@gmail.com Dién thoai: (+84) 914629151

Kim ngan hoa c6 tac dung khang khuén trong thuc
nghiém.

Chung tbi thuc hién nghién ciru nay nham xac
dinh tinh an toan cuia sadn pham xit hd trg diéu tri
tén thuong hd & da tir nano bac va mét sé dugc
liéu nham dinh huéng dua san pham an toan ra thi
trudng, hd trg diéu tri cho bénh nhan.

2. POI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Nguyén vat liéu va déi twong nghién ciru

Mau thirla dung dich xit hd trg diéu tri tén thuong hd
& da co6 cong thirc nhu bang 1.

Https://doi.org/10.52163/yhc.v66iCD18.3451
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Bang 1. Cong thirc dung dich xit
hé trg diéu tri tén thuong hé & da

. - Ham
STT Thanh phan lwong
Cao hén hgp dugc liéu (Hoang
1 dang, Hoang lién, C6 nho noi, 5¢
Nghé, Kim ngan hoa)

2 Nano bac (kich thugc 5 nm) 10
) ppm

3 PEG 40 7g

4 Glycerin 5g
5 Acid boric 1,58
6 Kali sorbat 0,15g
7 | Ethanolva nudc tinh khiét vira da | 30 ml

- Dung dich xit hé trg diéu tri tén thuong hd & da
dugc san xuéat tai Trung td&m Nghién clru va Kinh
doanh Dugc, Trudng Cao didng Dugc Trung uong Hai
Duong. Quy cach déng goi: lo thay tinh 30 ml.

- Péng vat nghién cttu: chudt céng trang chlng
Wistar trudng thanh (trong lugng 180-220g); tho
(trong lugng 2,0-2,8 kg). Chudt duge nudi én dinh
V@i diéu kién phong thi nghiém it nhat 5 ngay trudc
khithuc hién nghién cltu, thire an day da, uéng nudc
twdo, nhiétdd phong 250 + 300C, anh sang dadm bao
12 gid t6i, 12 gid sang hang ngay. Tho dugc &n theo
tiéu chuén thirc &n cho déng vat nghién cltu, nudc
(dun s6i dé ngudi) uéng tu do. Hang ngay theo dbi ghi
chép dién bién két qua thi nghiém.

- Thiét bi va dung cu nghién ctru: cén ki thuat 10-2
A&D, EK410i; can dién t&r 6 kg; mdy sinh hdéa TC
3300 plus, bd hoa chéat phéan tich huyét hoc (URIT),
bd hoa chat xét nghiém céc thong s6 sinh hda mau:
AST, ALT, glucose, protein toan phan, creatinin (Teco
Diagnostics).
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2.2. Phuong phap nghién ctru
2.2.1. Th&r déc tinh cap

Phuong phéap thir doc tinh cap theo huéng dan cua
OECD Guideline for the Testing of Chemicals 402:
Acute Dermal Toxicity - Fixed Dose Procedure (9t
October 2017) va cac tai liéu khac [2-5].

2.2.1.1. Thiét ké nghién ctru
*Th nghiém so’ bo:

- 86 lugng chudt 3 con/muc ligu. 24 gid trude khi
ti€n hanh thi nghiém, cao sach 16ng & 1 bén sudn
clia chudt céng.

- Lidu ban dau: mau th(r lua chon céc lieu khai diém
300 mg/kg chubt.

- Thai gian dap: 24 gio.

- Sau 24 giv, g& bo bang dinh va gac, lam sach mau
thir con lai bang nudc. Thao tac thuc hién can nhe
nhang dé tranh gay kich (ng trén da chuét.

- Quan sét cac biéu hién doc va thay ddi trén chuét
(da, ldng, mat, dich nhay, than kinh, tuan hoan, van
dong, run, co giat, chay nudc bot, tiéu chay, thd o,
ngli mé, hén mé, chét... ngay sau khi dap it nhat 1
l&n trong 30 phut dau tién, dac biét chu y theo doi
thudng xuyén trong 2-6 gid sau khi dap va hang ngay,
trong 14 ngay. Sau thai gian theo déi:

+NEu co 1 chudtchétthiti€n hanhthirnghiém chinh
thirc & mure ligu thap hon.

+NE&u c6 0 chubt chét thitién hanh thirnghiém chinh
thire & mure lidu da thir so bé.

* Th&* nghiém chinh thirc:

- S6 lwgng chubt: 416 thirtrong d6 c6 116 chiingva 3
16 th(r thubc, moi 16 10 chudt thi nghiém.

- Lidu strdung trong thir nghiém chinh thire 1a lidu cé
thé gay doc cho chudt nhung khdng dung lidu da gay
chét chudt trong thir nghiém so bo.

- Cach ti€én hanh: tuvong ty nhu cach ti€n hanh trong
thtr nghiém so bd

2.2.1.2. Theo déi, danh gia
- Thai gian quan sat: 14 ngay.

- S6 lugng chudt chét, thai gian chét, quan sat dai
thé va gan, lach, than chudt chét.

- Biéu hién doc va thay déi trén chudt ngay sau khi
dungthuéc, sau 2-6 gid, 24 gio, 48 gid. Thai gian xuat
hién va bién mat cta céc biéu hién doc.

- Nhirng thay déi bat thudng cla t6 chirc hodc vi tri
dap.

- Ghi lai can nang ctia chudt trudce thir nghiém, ngay
th&r nghiém, hang tuan va két thuc.
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2.2.1.3. Phu'ong phap xcr ly sé liéu

X&c dinh LD50 (néu c6) bang phuong phap phantich
ho6i qui probit trén phadn mém SPSS.
2.2.2. Th& déc tinh ban trudng dién

Theo huéng dan ctia OECD 410 “Repeated Dose
Dermal Toxicity 21/28-day study” (12th May 1981)
va cac tai liéu khac [3-6].

- Thiét ké nghién ctiu:

+ S8 lwgng: 30 con thd duoc chia ngiu nhién thanh 3
nhém thd nghiém (mdi nhém 10 con): nhém ligu du
ki€n dung trén ldm sang, nhém liéu cao (gdp 3 hodc
gap 5 lieu du ki€n trén lam sang), nhém ching. Cao
sach long tho, sat da tirgitra lung sang 2 bén khoang
10% dién tich da trudc khi xit mau thir 24 gid. Chi
dung nhirng con thé c6 da déng déu, khdng xay sat.

+ Cho xjt mau lién tuc 28 ngay.
- Theo doi, danh gia:

+ X4c dinh can nang cua tho tai cac thgi diém 0, 7,
14, 21, 28 ngay thi nghiém va 14 ngay sau két thuc
thinghiém: 10 con/nhém.

+ Ngay 0, 14, 28 cua thi nghiém: xét nghiém cac
chi s6 huyét hoc lién quan téi chirc nang tao mau
(s8 luwgng hdng cau, bach cau, tiéu cau, chi sé
hemoglobin, hematocrit), cac chi s lién quan tdi
chirc nang gan (AST, ALT), cac chi s6 lién quan tdi
chirc nang than (creatinin, uré), chi sé glucose: 10
con/nhom.

+ Ngay két thuc thi nghiém (ngay 28): mé dé quan
sat dai thé céc t6 chirc gan, than cta 10 con/nhém.
Tién hanh lam tiéu ban gidi phau mé bénh hoc gan,
than dé danh gia vi thé cac t6 chirc trén ngay sau khi
dung thinghiém.

+ 14 ngay sau khi két thdc thi nghiém: xét nghiém
cac chi sd huyét hoc lién quan téi chirc néng tao
mau (s6 lugng hong cau, bach cau, tiéu cau, chi sé
hemoglobin, hematocrit), cac chi sé lién quan tdi
chirc nang gan (AST, ALT), céc chi so lién quan tdi
chirc nang théan (creatinin, uré), chi s6 glucose: cac
con con lai/nhém nhdm danh gia sy hoi phuc.

3. KET QUA NGHIEN cU'U
3.1. K&t qua thir doc tinh cap

- K&t qua thir nghiém tham do: sau 4 gid theo doi
lién tuc, tat ca cac chudt déu khéng co6 biéu hién
bat thuong; sau 72 gid, tat ca chudt déu con song
va khoéng xuéat hién chudt chét trong vong 14 ngay
sau s dung dap ché& pham thl. Két thuc thi ng-
hiém tham do xac dinh dugc lieu 2000 mg mau thi/
kg chudt (la murc lidu cao nhat ¢ thé dap trén da)
khéng gay chét chudt cdng trang.

- K&t qua thir nghiém chinh thic: trinh bay trong
bang 2.

Bang 2. K&t qua thir doc tinh cap trén chudt cong trang

R R A Sé lwong | S6 lugng
str| Lo Ch“c‘?t;‘,u"gh'e" chuétthi | chuét
nghiém chét
L6 thir lieu 300 mg/
1 kg chudt 10 0
L6 thirlieu 1000
2 mg/kg chuot 10 0
L6 thir lidu 2000
3 mg/kg chubt 10 0

Sau khi d&p ché& pham thur 24 gid: tat cd cac chubt
& cac murc lieu khong c6 biéu hién bat thuong. Cac
chudt déu phan xa t6t vdi cac kich thich, khéng khé
thd. Vi tri chd dap khéng cé hién tugng bat thudng
(khdng c6 man do, phu né). Can nang & cac 16 déu
tédng sau 2 tuan nghién clu nhung khi so sanh 3 16
tai cung mot thdi diém: can nang gilra cac 16 la tuong
duong, khong co su khac biét. Sau 2-6 gid dap hang
ngay trong 14 ngay, tat ca cac chudt déu khong co
hién tuong bat thudong vé ho hap, van dong, tiéu hda
nhu gidm an udng, chay nudc bot, tiéu chay, tha o,
ngu mé...

100% chudt th&r nghiém déu con séng sau 14 ngay
dung ché& pham thi. Vi khéng c6 chudt chét nén
chua xac dinh duoc lieu LD50 ciia dung dich xit hd
trg diéu tri tdn thuong hd & da. Nhu vay, ché pham
thir vdi lidu 2000 mg/kg - lieu cao nhat thir nghiém,
khéng thay biéu hién doc tinh cap.

3.2. K&t qua thir doc tinh ban trudng dién trén thd
3.2.1. Anh hu'éng dén tinh trang toan than cda thé

Thoé & cac L6 trong sudt qua trinh nghién cru déu én
uéng, hoat dong binh thudng, khdng co bi€u hién
bat thuong.

3.2.2. Anh hu'éng dén tang trudng khéi lvong co'thé
cyathéd

Trong sudt 28 ngay nghién clru, can nang thd déu
tang lén & ca 16 ching va 16 thur. Khéng cé sy khac
biét vé sy tang trudng khéi lugng co thé gilra cac 16
chirng véi céc 16 thir tai tAt ca cac thoi diém nghién
clu.

3.2.3. Anh huéng théng sé huyét hoc cla thé

Thé & céc 16 thir dugc ldy mau kiém tra vao cac ngay
0, 14, 21, 28 ngay thi nghiém va 14 ngay sau két thuc
thi nghiém.
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Bang 3. Cac thong s6 huyét hoc
cuia thé sau 28 ngay dung ché pham thy

3.2.4. Anh hu'éng théng s6 sinh héa cla thé

Bang 4. Cac thdng sé héa sinh
clia thé sau 28 ngay dung ché& pham thur

Théng s8 L6 1 L6 2 (500 | L6 3 (2000
huyét hoc | (chirng) mg/kg) mg/kg)
Thoi diém bat dau thi nghiém (ngay 0)
S6 lugng
hongcau | 520+0,46 | 5,21+0,37 | 553+0,61
(1012/L)
S6 lugng
huytsic | 116,10 115,80+ 115,30+
t8 (chi s6 6,20 7,36 6,53
Hb, g/L)
ChisS | 51 402523 | 32,06+3,98 | 32,15+4,04
hematociit®%) | ° ' ' g ' ’
S6 luwgng
bachcau | 6,78+1,11 | 6,66+0,94 | 6,67+0,98
(g/L)
f%b”gé”f 596,80+ | 557,40+ | 569,70+
92,88 105,12 103,28
(g/L)
Thai diém sau 28 ngay thi nghiém
S6 luong
hongcau | 5,23+0,69 | 5,26+0,36 | 5,49+0,58
(1012/L)
S6 luong
huyét séc
16 (hi 6 | 11540%7.04 | 115202475 | 114902921
Hb, g/L)
Chiso
hematocrit | 31,905,26 | 32,01+4,12 | 32,21+ 4,03
(%)
S6 luong
bachcau | 6,71+1,10 | 6,67+0,96 | 6,71+,0,75
(g/L)
f%t“’gé”ug 590,90+ | 554.80+ | 566,80+
/L) 90,25 87,36 97,30

Théng sé L6 1 L6 2 (500 | L6 3 (2000
hda sinh (ching) mg/kg) mg/kg)
Thoi diém bat dau thi nghiém (ngay 0)
Glucose 5,81+ 5,87 % 5,89+
(mmol/L) 0,47 0,58 0,36
Nong do AST | 14,10 = 14,60 14,30 =
(U/L) 4,68 6,30 3,22
Néng do ALT | 33,80 = 34,80 = 34,20 =
(U/L) 4,26 4,29 5,74
Nongdo | g450+ | 84,80+ | 8510+
(mol/L) 11,98 10,28 8,53
Nong do uré 6,02 + 5,78 + 5,84
(mmol/L) 0,87 1,28 0,69
Protein toan 58,98 = 61,49 = 59,72 =
phan (g/L) 4,34 1,24 2,05
Bilirubin
toanphan | oS | SRE | e
(Mmol/L) ’ ’ ’
Cholesterol 2,86 3,01 2,97
(mmol/L) 0,27 0,36 0,33
Thoi diém sau 28 ngay thi nghiém
Glucose 6.20 = 6,20 £ 6,20 =
(mmol/L) 0,47 0,17 0,38
Nong do AST | 14,70 = 14,30 £ 14,40 =
(U/L) 3,50 3,77 3,34
Nong dé ALT | 100,02 = 94,58 = 94,45 =
(U/L) 4,17 3,13 3,14
Nongdo | g460+ | 84,80% | 8510+
(umol/L) 9,87 10,86 9,25
Nong dé uré 5,97 + 5,80 = 5,76 =
(mmol/L) 1,10 0,84 0,66
Protein toan 59,93 = 58,89 = 60,01 =
phan (g/L) 4,95 1,38 2,08
Bilirubin
(umol/L) ’ ’ ’
Cholesterol 3,02+ 3,05+ 2,96
(mmol/L) 0,24 0,14 0,27

Tai thoi diém sau xit ch& pham th(r 28 ngay, khong
c6 sy khac biét vé thong s6 huyét hoc gitra cac 16
dung ché& pham thir dung dich xit hé trg diéu tri tén
thuong hé & da tir nano bac va mot sé dugc liéu so
V@i 16 ching.
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Sau xit ch& pham thir 28 ngay, glucose huyét thanh,
néng dé AST, ALT, uré, creatinin mau, cholesterol,
protein va bilirubin toan phan thd §16 2, 16 3 thay ddi
khong c6 y nghia thdng ké so vdi 16 chirng sinh hoc
tai cung thoi diém va gitra cac thoi diém nghién cu
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3.2.5. Thay déi vé mé bénh hoc trén tho Tai thoi diém sau khi dung ligu l&p lai 28 ngay, ty (&

khéi lugng céc ca quan tim, gan, than, phoi, lach,
thuong than/khadi lugng co thé cua cac déng vat &
céac 16 dung ché pham thir va 16 chirng nhin chung
khéng c6 su khac biét

L6 ching

L6 1 (lidu 500 mg/kg)

% y - p g
""’ ‘#‘ %0;'%’ “ 4
L6 2 (lieu 2000 mg/kg)

L6 2 (lidu 2000 mg/kg)

L6 ching

L6 1 (lidu 500 mg/kg)

L6 2 (lidu 2000 mg/kg) 62 (4 2000 gk
(0] leu m

va gan thé (3 hinh duéi) Hinh 2. Cac manh cat tir md gan (3 anh trén)
va mé than (3 anh dudi)

Hinh 1. Dai thé than thé (3 hinh trén)
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V& vi thé gan thé va than tho & cac 16 dugc quan sat
& VK40.

O t4t ca cac hinh anh gan quan sat dugc: cau trac
gan khong bi x6a, nhan rd céc tiéu thuy vdi tinh mach
trung tam, khoang clra, cac bé gan xap x&p hudéng
xuyéntam. Cac té bao gan c6 hinh thaitrong gidgi han
binh thudng, khdong cé nhan Lén bat thudng, khong
hoai tlr. M6t s6 it t€ bao gan thoai hda nhe (thoai hda
nudc, thoai hoa hat). Trong mé gan khéng thay xam
nhép té€ bao viém. Khoang clra khdng tang sinh xo,
khong xam nhap viém. K&t luan: mo gan khéng thay
tén thuong & ca 3 tiéu ban vi thé.

O t4t ca cac hinh anh than quan sat dugc: cau tric
than nhan rd cac don vi than. Cac cau than cé hinh
thai trong gidi han binh thuong, khéng thay tang sinh
cudn mao mach cau than, mang day khong day,
khoang Bowman rd, khéng bi hep. Cac ong than co
hinh thai binh thuong. T€ bao 6ng than khong hoai
tlr. M6 ké khong tang sinh xo, khdng xam nhéap viém.
Céc té bao 6ng than khéng lang dong glycogen,
mang day ong than khéng day. Két ludn: mo than
khéng thay tén thuong & ca 3 tiéu ban vi thé.

Nhu vay, ch& pham xit hd tro diéu tri t8n thuong hd
& da khéng thé hién cac dau hiéu chia doc tinh khi
dung lieu lap lai 28 ngay trén tho vGi cac muic ligu
thir 500 mg/kg/ngay (tvong duong lidu thé hién tac
dung dugc ly) va 2000 mg/kg/ngay (gap 4 lan lidu thé
hién tac dung dugc ly). Do dé 2000 mg/kg dugc coi
& murc lieu khdng quan séat thay céc tac dung khong
mong muén lién quan dén viéc dung ché& phdm xithd
trg diéu tri tén thudng hd & da.

4. BAN LUAN

K&t qua nghién cttu doc tinh ctia dung dich xit hé tro
diéu tri tén thuong hd & da cho thdy dé an toan rat
cao clia dung dich xit hé trg diéu tri tén thuong hd &
da ti* nano bac va mét s dugc liéu, vi vdi litu cao
nhat co6 thé cho chuét s dung, chua phat hién ra
déc tinh c&p cua ché& pham thir. Dung dich xit hd trg
diéu tri tén thuong hd & da cling khong xuat hién doc
tinh ban trudng dién trén tho.

m 54  www.tapchiyhcd.vn

5. KET LUAN

- Khéng xac dinh dugc LD50 clia ché phdm méac du
da str dung lieu cao nhat trén da (2000 mg/kg).

- Khi st dung trén da tho & liéu thir 500 mg/kg va
2000 mg/kg trong 28 ngay lién tuc, xét nghiém hoat
dd enzym gan, cac chi s6 xét nghiém chirc nang
gan, than va chirc ndng tao mau, xét nghiém vi thé
gan, than va da cling khéng phat hién d4u hiéu tén
thugng. Can clr trén céc chitiéu danh gia vé tinh an
toan (tinh kich rng, tinh nhay cam, déc tinh cép, doc
tinh ban trudng dién) cua dung dich xit hd tro diéu
tri tdn thuong hd & da tlr nano bac va mot s6 dugc
liu (Hoang dang, Hoang lién, Kim ngan hoa, Cé nho
nodi, Nghé) cé tinh an toan cao trén déng vat thuc
nghiém.
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