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Abstract: Research on the Immunostimulatory Biological Effects of Pidotimod Produced in
Vietnam on Experimental Animals. The research team evaluated several biological effects of the
preparation on experimental animals. The testing methods were conducted according to standard
procedural guidelines and biological clearance assessment methods. The obtained results include:
Assessment of the effects of Pidotimod on certain biological processes, such as weight gain in mice,
relative reduction in spleen weight, relative increase in thymus weight, and increase in white blood
cell count. Notably, the study assessed the immunostimulatory effects on specific organs and immune
system cells, including macrophage function in the mononuclear phagocyte system. Additionally, the
study proposed the mechanism of action of Pidotimod in immune recovery and regulation when mice

were immunosuppressed by CY
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1. Pit van dé

Pidotimod mot hop chat c6 tac dung didu hoa
mién dich, di duoc nghién ciru co ban va trién
khai tng dung ¢ Birc va mot s6 nuée o chau Au
vao nam 1994 boi cac tdc gia Migliorati,
Nicoletti va Riccardi (1994). O Viét Nam céac nha
khoa hoc vé duoc di tién hanh téng hop va xac
dinh cac tiéu chuan dé trién khai bao ché thuéc.
Mot trong nhitng nhiém vu cia nhdm nghién cau
la tién hanh thir nghiém, danh gia mot sé tac
dung sinh hoc cuia ché pham trén dong vat thyc
nghiém, nhim muc tiéu: Panh gia dugc anh
huéng cua Pidotimod san xuét tai Viét Nam dén
mét s6 qué trinh sinh hoc nhu: trong lugng chudt,
trong lugng tuong ddi lach, tc; sé lwong bach
cau; tac dung kich thich mi&n dich trén chuc nang
dai thuc bao cua hé lu6i ndoi md cua Pidotimod
san Xuét trong nudc.
2. Téng quan nghién ciru

Pidotimod 1a hop chéat tong hop hoa duoc
dang dwoc nghién ctu trong nhimg nam gan day,
chua ¢6 trong danh muc cac chuyén luan caa
Dugc dién Viét Nam 5 (Bo Y té, 2017).
Pidotimod 12 mot hop chat c6 tac dung diéu hoa
mién dich (Cwong va cong su, 2015). Hop chét

nay da duoc nghién ctu tong hop lan dau tién ¢
blrc va dang tai boi cac tac gia trén tap chi
Arzneimittel Forschung Drug Research (Coppi va
cong su, 1994). Tac dung diéu hoa mién dich cua
Pidotimod da duoc cong bd lan dau tién boi tac
gia Migliorati vao nam 1994. Sau d6, cac tac gia
Migliorati, Nicoletti va Riccardi (1994) da cé bao
céo két qua ban dau nghién cau thir nghiém 1am
sang vé tac dung sinh hoc va thir nghiém tién 1am
sang. Tur nhitng két qua nghién cau dugc cong bd
cho thay Pidotimod c6 tac dung diéu hoa mién
dich va dang duoc trién khai dé san xuét thudc
khéang virus, hd tro diéu tri ung thu. Dé chuan bj
g dung va trién khai san xuat thuc nay ¢ Viét
Nam, nhém nghién ctu da tién hanh sinh tong
hop ché pham Pidotimod dat tiéu chuan co s&
theo dé cuong cua dé tai cap Bo Y té. Bao céo
phan tong hop chét va thir nghiém tién 1am sang
cua cua ché phim Pidotimod san xuét tai Viét
Nam ciing da duogc tién hanh céng bd dé chuan bi
cho viéc ding ki san xuat ché pham thudc nay
(Nguyén Vin Ru, Quéch Thi Ha Van, 2015). Do
d6, trong nghién cau nay, nhém tac gia tién hanh
dénh gia tac dung kich thich mién dich trén mot
s6 co quan va té bao cua hé mién dich nhu chic
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ning dai thuc bao trén ludi ndi md cua té bao don
nhan.
3. Nguyeén vit li¢u va déi twong nghién cieu

Nguyén ligu:

Pidotimod duoc nghién cttu san XUt tai Labo
Hoa sinh - truong Pai hoc Dugc Ha Noi dat do
tinh khiét 99,99% va khong c6 cac tap chit cua
tién chét trong qué trinh san xuit (Phuong phap
kiém nghiém: Sic ky long hiéu ning cao (HPLC)
theo tiéu chuin Dugc dién Viét Nam (Bo Y té,
2017).

Hoéa chat: NaCl 0,90%, Cyclophosphamid
(CY), muc Pelikan 4001 (ngudn gdc Trung
Qudc), nude cat 2 1an, cac hda chat dat tiéu chuan
dung trong nghién ctu y sinh (Bo Y té, 2017).

Thiét bi nghién cizu: May do quang UV-Vis
U-5100 (Nhat Ban), Thiét bi xét nghiém sinh hda
- ban ty dong - model-chem touch (An Dd) thudc
labo Hoéa sinh. Sic ky long hiéu ning cao
(HPLC). Phong nudi chudt thuoe Labo duoc ly,
cac Labo va cac dung cu thi nghiém thudc trueong
Dai hoc Dugc Ha Noi déu dat tiéu chuan GLP.

Péng vat thi nghiém: Thi nghiém duoc tién
hanh trén chuét nhét tring do Vién Vé sinh dich
t& Trung wong cung cap, dat tiéu chuin nghién
ctu y sinh cia Bo Y té.

Té chire ther nghiém:

Chuot duoc chia thanh 4 16, mdi 16 8 con nhu
sau:

- L6 chung sinh hoc: Str dung nudge mudi sinh
ly (NaCl 0,90%) + Khong gay suy giam mién
dich (SH)

- L6 ching am: Sir dung nude mudi sinh ly +
120 mg/kg Cyclophosphamid (CY)

- L6 the 1 (P1): Liéu thir 200 mg/kg:
Pidotimod 200 mg/kg + CY

- Lo thir 2 (P2): Liéu thir 400 mg/kg:
Pidotimod 400 mg/kg + CY

Dén ngay ther 13, tit ca chudt duoc tiém tinh
mach muyc pelikan.

Ngi dung nghién cuu

- Theo ddi sy bién d6i trong lugng co thé
trong qua trinh thtr nghiém.

- Xac dinh trong luong lach tuong dbi.

- Anh huéng cua Pidotimod 1én trong lugng
tuyén trc trong ddi cua chuot thi nghiém.

- Anh huéong cua Pidotimod 1én s lugng bach
cau ngoai Vi.

- Anh huong cua Pidotimod 18n chic ning dai
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thuc bao cua luéi noi mé.
Phwong phap nghién ciu
Hinh 1. So' dd quy trinh tién hanh thir nghiém

Myc
Cyclophosphamid pelikan
(120 mg/kg, i.p.) 4001
’YN Thai gian (ngay) ‘
L\
I1 2 G_4 556 7 8 9 10 11 12 1>
1 f
\ idotimod L%
(11an/ngay, p.o) -Léy mdu
¢ héc méat
XLSL bing =Chn léch,
t - test -1
student -

Dya trén phuong phap nghién catu cia
Migliorati va cong su (1994) vai Pidotimod va
mot s6 nghién ciru gan déy trén hé mién dich cua
cac thudc khéac, nhdm tac gia tién hanh nghién
ciu tac dung cua Pidotimod san xuét tai Viét
Nam nhu sau:

Cho chugt thi nghiém s dung Pidotimod
trong vong 12 ngay lién tiép, voi 2 mac lidu 1a
200 va 400 mg/kg.

Vao ngay thir 3, 4, 5 tién hanh tiém CY phic
mac véi lieu 120 mg/kg dé gay suy giam mién
dich ¢ cac 16 ching am, 16 thu; L6 ching sinh
hoc, tiém nudc mudi sinh ly thay cho CY.

Dén ngay thir 13, tit ca chudt duoc tiém tinh
mach muc pelikan c6 thanh phan 1a carbon pha
lodng véi nude mudi sinh Iy véi ty & 1/8 (nhdm
trang, khong tiém muc). Sau d6 0 phat va 15
phut, l1dy méu ¢ héc mat. Boc tach cac co quan
nhu lach, e dé can va tinh trong luong twong ddi
cta nhom thir so vai nhdm chang sinh hoc.

Phuwong phap danh gia dé thanh thdi
Hinh 2. So 0 danh gia d§ thanh thai

Muc (carbon) [~ 0 phut
wc (carbon . _
(pha loéng) [mau [Bém bach cau]

15 phat

HCI 0,1N
4000 vong/5phat

Ay = 657 nm

Sau khi lay méu, mot phan ding dé dém bach
cau bang may tu dong, phan con lai dem ly giai
bang HCI 0,1 N sau d6 ly tam véi téc do 4000
vong/phdt, trong 5 phit lay 16p nuéc trong & trén
dé do quang. Tién hanh quét phd véi miu tring
khong tiém, thu dwoC Amax = 657 nm. Tién hanh
do quang véi cac mau con lai & buéc séng 657
nm, tinh d6 thanh thai caa cac 16 thi nghiém.
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Phirong phdp tinh toan thong ké: St ly s6 liéu
bang T-test student bai phin mém Ecxel 16.0, su
khac nhau c6 ¥ nghia théng ké néu p < 0,05.

4. Két qua nghién ciru
4.1 Su bién déi trong lwong co thé

Tién hanh nudi chudt theo phuong phap chuén
cua Vién Vé sinh dich t& va thir thude dé danh ga
cac anh huong trén cac qua trinh sinh hoc. Sau
diéu tri (thir thudc) can cac chudt bang can ky
thuat c6 do chinh xac 0,01g, thu dwoc két qua
trinh bay trén hinh 3.

Hinh 3. Két qua do trong lwong chudt sau thir

nghiém
4 45 — 4213 & Trudce gay bénh N
[ Sau gdy bénh & diéu trj
40 T35 M 34757 3488 2338
35 * -
‘2'30 o 2 2825
%nzs T 1 1 — —
E°20 - — — _—— -
21315 T — S— I -
5‘10 e P P e
5 — — _—— |
0
Ching Chimg P1400 P2 400

SH am mg/kg  mg/kg )

Ghi chd: (*) 1a ki hiéu sw khac nhau c6 ¥
nghia thong k& gitta cdc 16 truéc va sau thi
nghiém.

Két qua hinh 3 cho thiy sau thi nghiém, trong
luong trude va sau tiém CY di ¢ su thay doi
nguoc chiéu gitra 16 ching SH va cac 16 ching
am, P1, P2.

4.2 Swbién déi trong Iweng chugt

Su bién ddi trong lwong = (trong lwong sau
diéu tri - trong luong trudc khi tiém CY).

Hinh 4. Két qua sw bién ddi trong lwong chugt

/1 0 Sw bién doi trong lrong chudt N
7.13
5 [—
0
chiing chimg P1 P2
SH am 200 mg/kg 400 mg/kg
-5
-4.25 511
<10 -7.62 )

Két qua hinh 4 cho théy, trudc khi tiém CY,
trong luong chudt ¢ cac nhom khac nhau khéng
dang ké (khong c6 ¥ nghia thong ké). Sau khi gay
suy giam mién dich, trong luong cia cac nhom
chuot da co su thay ddi. Trong khi trong luong
cta nhéom chiing sinh hoc ting, thi trong lwong
cua cac nhom khac déu giam so véi ban dau. Do
d6 Pidotimod lam tang trong luong chuot so véi
nhém chimg am, dic biét ¢ lidu 200 mg, sy ting
nay c6 y nghia théng ké (p <0,05).

4.3 Trong lwong ldch twong doi
Cong thuc tinh trong lwong lach twong ddi:

Trong lwong lach

Trong lugng lach twong ddi:

x100%

Pugc st dung trong luong lach twong dbi dé
lam giam su phu thuéc cua lach vao trong lugng
chudt. Vang tay trang cua lach 1a noi tri ngu cua
cac té bao lympho nén bi anh huéng nhiéu cua
CY. Két qua trong luogng lach twong ddi cua cac
nhém chudt dugc trinh bay trén hinh 5.

Hinh 5. Két qua trong lwong lach twong ddi

Trong lwong chudt

( 1 Trong lwgng lich twong dbi h
0.77

0.8 0.654 0557
0.6 - :
0.4 -
0.2 -

0 i

ching SH ching am  P1 200 P2 400

\_ mg/kg mg/kg J

Két qua hinh 5 cho thay c6 thé CY lam ting
dang ké trong lugng lach twong d6i (32%) cua
nhom chang &m so véi nhdom chang sinh hoc.
Cac nhdm s dung Pidotimod ciing cé ting
nhung tang it hon so v6i nhdm chirng am, ching
to Pidotimod c6 tac dung 1am han ché sy gia ting
trong lugng lach cua CY. Dac biét 16 Pidotimod
400 (P2) lam giam trong luong lach déng ké
(28%) so véi 16 chung am, tro vé& gan mic binh
thuong cua 16 ching sinh hoc.

4.4 Anh hwéng cia Pidotimod Ién trong lweng
tuyén ik twong déi ciia chugt thi nghigm

Tuong ty nhu tién hanh ddi véi lach, tinh
trong luong tc twong ddi cua cac nhom chudt dé
danh gia tac dung cua Pidotimod.

’ It Trong luong tc
Trong luong tc tuong déi = —— g T T

x100%

Trong lwgng chuot
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Hinh 6. Két qua trong lweng tuyén irc twong
dbi cta chudt thi nghiém

Trong lwgng tuyén irc twong dbi
0.2
015 . 0143 0135 0.134
0.1 1
0.05 - 0.042
. []
chirng chimg &m P1200 P2 400
Y sinh hoc mg/kg  mg/kg y,

d6 truyén théng tin di truyén khéng nguyén cho
cac té bao lympho dé tao tri nhg mién dich. Vi
vay, nghién ciru nay danh gia chirc nang thuc bao
cua c4c té bao don nhén ludi ndi mé thdng qua
chi sé thuc bao sau khi dua khang nguyén la la
Carbon vao méu. Cong thuc tinh chi sé thuc bao
nhu sau: ndng d6 carbon trong mau cao (OD cao)
sau 15 pht thi chi s6 thuc bao cang thip, tic la
kha ning bat giit cac hat carbon cua cac té bao
don nhan cang thap. Két qua vé chi sé dai thuc
bao cua ludi ndi md cua cac 16 chudt dugc thé
hién trén hinh 8.

Hinh 8. Chi sé dai thuc bao cia lu6i ndi md

Két qua hinh 6 chi ra rang: trong luong tuyén
rc cuia nhém chang &m chi gan bang 1/3 trong
lwong tuyén wc caa nhém chang sinh hoc. Céc
nhom st dung Pidotimod c6 trong lugng tuyén
ic xap xi bang nhoém chimng sinh hoc. Nhu vy,
Pidotimod & ca 2 mirc lidu déu c6 kha ning giup
khdi phuc trong lwong lach twong ddi & chudt bi
suy giam mién dich vé muc binh thuong.

45. Anh hwéng cia Pidotimod 1én sé lweng
bach cau ngogi vi

Hinh 7. Két qua vé sé lweng bach cau ngoai vi
; S6 lwgng bach ciu (x 1000 TB/mIl)

20 —17.113
d 12.912
15 10.775
10 -
4.638
. ]
0 i
chung SH ching am  Pi 200 Pi 400
\_ mg/kg mg/kg Y,

Két qua hinh 7 chi ra rang CY lam giam s6
luong bach cau cia nhoém chung am xuéng 3,5
lan so véi nhém ching sinh hoc va Pidotimod &
ca 2 muc lidu da 1am ting sb lugng bach ciu Ién
khoang 2 1an so v&i nhoém ching am, tuy nhién
van chua thé dat nhu mirc binh thuong va viéc
dung liéu 400 mg/kg & 16 P2 gidp ting sb lugng
bach ciu cao hon so véi 16 P1. Tuy nhién su khac
nhau vé s6 lugng bach cau giira 2 16 nay khong
¢6 ¥ nghia théng ké (p > 0,05).

4.6. Anh hwéng cha Pidotimod 18n chite ning
dai thuc bao ciia ludéi ngi mod

Pai thuc bao luéi n6i md c6 nhiém vu quan
trong la thuc bao va tiéu hoa khang nguyén, sau
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4 ] N
Chi s0 thwe bao
0.06 +—0.053
0.05 -
0.04 - 0.037 0.036
0.03 -
0.02 0.017
0.01 - .
O i
chimg changam P1200 P2 400
sinh hoc mg/kg  mg/kg y,

Két qua hinh 8 cho thay: chi s6 thuc bao cua
16 chang am bang khoang 1/3 so véi 16 ching
sinh hoc. Pidotimod & nhém P1 200 mg/kg lam
tang chi s6 nay Ién khoang 2 lan so véi nhém
chting &m va khéc biét nay c6 y nghia théng ké (p
<0,05), c6 nghia 1a Pidotimod lam tang chuc
nang cua dai thuc bao don nhan lugi ndi mo.
5. Ban luan
5.1 Cyclophosphamid dnh huwéng dén mét sé
qua trinh sinh hec

Hinh 9 trinh bay anh huong cia CY dén mot
s6 qué trinh sinh hoc mién dich:
Hinh 9. Anh hwéng cia CY dén mét sé qua
trinh sinh hoc mién dich

|Cyclophosphamid ‘
Alkyl héa ADN

(e ché sw tang

Giam trong lwgng co thé ‘

Tang trc_)pg lwong lach
twong doi

sinh té bao Giam trong lwong tuyén
trc twong doi

Tang cudng B 3

qué trinh Giam so lwgng bach cau ‘

apoptosis

Giam chi s6 thyc bao }

13



KHOA HOC SU’'C KHOE

Hinh 9 chi ra ring két qua thir nghiém
Pidotimod trén chuét thuc nghiém da c6 tac dong
dén mot sé quéa trinh sinh hoc va mién dich nhu
d6 giam trong luong (hinh 3, 4), su ting trong
lwong lach twong ddi (hinh 5), su giam sb lugng
bach cau (hinh 6), d6 giam trong luong tuyén wc
(hinh 7), giam chi sé dai thuc bao cua lugi noi
md (hinh 8), ¢6 ¥ nghia thong k& & muc p < 0,05.
Nhu vay, vai trd gay suy giam mién dich caa CY
dat yéu cau mong muédn caa nghién cuu.

5.2 Anh hweng cua Piditimod va mec pelikan
4001 aén gidi phdu cria céc té chirc lach va e

Hinh 10 chi ra rang két qua thu nghiém
Pidotimod trén chuét thuc nghiém da c6 tac dong
dén mot sé quéa trinh sinh hoc va mién dich nhu
d6 giam trong Iuong (hinh 3, 4), su ting trong
luong lach twong ddi (hinh 5), d6 giam trong
lwong tuyén tc (hinh 7), giam chi s6 dai thuc bao
cta ludi ndi mé (hinh 8), c6 y nghia thong ké &
muc p < 0,05, trir trudng hop su giam sb lugng
bach cau (hinh 6), tuy mirc phuc hdi lugng bach
cau chwa dat mirc c6y nghia thong ké (p> 0,05),
nhung ciing da c6 cai thién dang ké & muc liéu
Pidotimod 400mg/kg. Két qua nghién ciu thu
duogc ching to Pidotimod da c6 vai trd phuc hoi
c6 hiéu qua chuot bi suy giam mién dich béi CY
Vv6i mic ¥ nghia théng ké p < 0,05. Nhu vay c6
thé dé xuét co ché tac dung cua Pidotimod 1a c6
kha nang phuc hdi, diéu hoa mién dich khi chuot

bi gy suy giam mién dich bai CY. Co ché tac
dung cua Pidotimod dwoc trinh bay tém tat trén
hinh 10.

Hinh 10. Pé xuét co ché tac dung, anh hwéng
cia Pidotimod 1a c6 kha ning phuc hdi, diéu
hoa mién dich khi chudt bi gay suy giam mién
dich bai CY

Bao vé t& bao khdi hién twong phan manh ADN

Tang cuong chirc nang clia cac t& bao mién dich

Han ché, ngan chin tac dung clia Cyclophosphamid

6. Két luan

Nghién ctru da danh gia dugc anh huong cua
Pidotimod dén mét sé qué trinh sinh hoc vé: mic
d6 tang trong lugng chudt, d6 giam trong lugng
lach twong ddi, mic d6 tang trong luong tuyén Gc
tuong ddi, mac do tang s6 lwong bach cau. Buse
dau da danh gia duoc tac dung kich thich mién
dich trén mot sb co quan va té bao cua hé mién
dich nhu chirc ndng dai thyc bao trén ludi ndi mo
cua té bao don nhan.

Két qua nghién ctu ciing dé xuat co ché tac
dung, anh huong cuaa Pidotimod la c6 kha nang
phuc hodi, diéu hoa mién dich khi chudt bi gay suy
giam mién dich bai CY.
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Tém tit: Nghién civu danh gid tic dung sinh hoc kich thich mién dich cua Pidotimod sdn xudt
tai Viét Nam trén dong vdt thi nghiém. Nhom nghién cvuu danh gia mot $6 tdc dung sinh hoc cua ché
pham trén dong vit thwc nghiém.Cdc phirong phdp thir nghiém dwoc thiee hién theo so do quy trinh
chudn va phiong phéap danh gid dg thanh thdi sinh hoc. Két qua da thu dwoc gom: Pdanh gid dwoc
anh huong cia Pidotimod dén mot s6 qua trinh sinh hoc vé mikc dé tang trong lwong chudt, dé giam
trong lwong ldch twong doi, mirc dg tang trong heong tuyén ikc twong doi, mike dé tang sé lwong bach
cau. Bat biét danh giad dwoc tac dung kich thich mién dich trén mét sé co quan va té bao cia hé mién
dich nhuw chirc nang dai thuc bao trén ludi ndi moé cua té bao don nhan. Do”‘ng thoi dé xudt duoc co
ché tic dung ciia Pidotimod vé khd ndng phuc hoi, diéu hoa mién dich khi chudt bi gdy suy giam
mién dich boi CY.

Tw khoa: Pqi thuc bdo; Ludi ngi mé, Pidotimod; Tdc dung mién dich; Té bdo don nhén;
Trong lwong lach; Trong leong tuyén irc.
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