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TOM TAT

Nghién ctru md ta thyc nghiém trén 132 chudt
me va 924 chudt nhét tring so sinh gibng Mlac:ICR
nudi tai Vién Kiém dinh Quéc Gia Véc xin va Sinh
pham Y té tir thang 6/2020 dén thang 12/2020 nham
danh gia anh hudng ctia phuong phap nudi ghép 6
dén hiéu qua sinh san ctia chudt Mlac:ICR. Két qua
nghién ctru cho thay, trong qué trinh ghép 3 6 /1dng
khong co su khac biét vé thé trang cia chudt me khi
cai stta (p>0,05) so v&i nhom chudt me nudi riéng 1
6/16ng. DA vai dan chudt con, tang trong ciia nhom
chudt dugc nudi ghép b cao hon so v6i nhoém nudi
riéng 6. Trong luong trung binh/con tai thoi diém 7,
14 va 20 ngay (cai sira) cia nhom chudt nu6i riéng
lan luot 14 5,94 gr; 8,97 gr va 12,33 gr. Trong luong
trung binh/con tai ciing thoi diém theo doi ctia nhom
nudi ghép 6 dat 1an luot 13 6,51 gr; 9,7 grva 13,25 gr.
Su sai khac vé thé trong tai ca ba thoi diém can giira
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ABSTRACT

The descriptive study was conducted on 132
Mlac:ICR damsand 924 pupsraised atthe National
Institute for Control of Vaccine and Biologicals
from June to December 2020 to evaluate the effect
of grouping method on reproductive efficiency of
Mlac:ICR mice. The study results revealed that
there was no difference (p>0.05) in the physical
scores of dams at weaning among grouped (3
litters/cage) compare to individual rearing dams
(1litter/cage). The pups’ weight gain of grouped
litters was higher compared to control litter. The
mean weight/pup at 7, 14, and 20 days (weaning)
of the control group was 5.94 gr, 8.97 gr, and
12.33 gram, respectively. The average weight
of the litter group’s pup at the same measured
time point was 6.51 gr, 9.7 gr, and 13.25 gram,
respectively. The difference in body weight at all
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2 nhoém chuét 14 c¢6 ¥ nghia thong ké (p<0,05). S6
luong con cai sita trung binh/6 ctia nhém nudi ghép
va nudi riéng 1an luot 14 6,92 va 6,67 con/d (p<0,05).
Thi nghiém nuéi ghép 6 cho thiy, phurong phap nudi
ghép 3 &/long khong anh hudng dén chi tidu thé
trang ctia chudt me déng thoi cho hiéu qua sinh san
cao hon trén phuong dién tang trong ctiia dan con va
s6 con sdng st dén cai sira.
Tir khoa: Chuét Mlac:ICR, nudi ghép 6, hiéu

suat sinh san, tang trong, cai sita.

I. DAT VAN DE

Chuot thi nghiém 1a dbi tuong dugc sir dung phé
bién trong cac nghién ctiru doc chat hoc, ung thu,
nhiém tring va duge Iy hoc [2, 13]. Theo Nghi dinh
thu Nagoya, chudt thi nghiém khong nhiing dong
vai tro khong thé thiéu ddi vai cac nganh khoa hoc
su song ma chiing con 1a ngudn tai nguyén quan
trong. Trong sO cac loai chudt thi nghiém, ICR
1a loai chudt lai duwoc dung phd bién nhat véi sb
luong cac nghién ctru thyc hién trén loai chudt nay
tang dan qua cic nam boi chiing c6 hiéu sut sinh
san tot, ré, khoé manh va sinh trudng nhanh [8].
Chudt ICR la san phém lai tao tir chudt Thuy Sivao
nam 1926 va nam 1974 dugc chinh thire thong qua
boi Vién Nghién ctru Ung thu (Institute of Cancer
Research - ICR). Chu¢t ICR da dugc cac cong ty
bat dau dua vao thuong mai tir nhimg nam 1959 va
hién tai, nhidu nha nghién ctru trén khip thé gioi
d3 tién hanh lai tao ra ngudn ICR riéng phuc vu
cho muyc dich nghién ctru hodc thuong mai [13].
Hién nay, chudt Mlac:ICR c6 ngué)n géc tur Pai hoc
Mahidol, Thai Lan dd duoc chuyén giao tir nim
2017 va nudi lam dbi tugng chudt thi nghiém chinh
tai Vién Kiém dinh Quéc gia Vic xin va Sinh phim
y té, Viét Nam.

Déi véi dong vat thi nghiém, quyén dong vat
1a mot van dé gay nhiéu tranh c&i, dic biét la trén
phuong dién mat do nudi. Mac du mat do nudi
chudt thi nghiém da duoc huéng dan cu thé trong
Huéng dan Chim séc va Str dung Pong vat Phong
thi nghiém [6], rat nhiéu nghién ctru di cho thay
réng, cac dit liéu vé dién tich san toi thiéu cho mdi
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three-time points between two groups of mice
was statistically significant (p<0.05). The results
suggested that group 3 litter/cage did not affect
the physical parameters of the dams and elevate
reproductive performance in terms of weight gain
of the pups and the number of survived offspring
at weaning..
Keywords: Mlac:ICR mice, polyculture,

reproductive performance, weight gain,

weaning.

I. INTRODUCTION

Laboratory mice are commonly used
as study subjects in toxicology, oncology,
infection and pharmacology [2, 13]. According
to the Nagoya Protocol, laboratory mice not
only play an indispensable role in the life
sciences research, but they are also a valuable
resource. Because of their high fertility rate,
low cost, health, and rapid growth, ICRs have
become the most commonly used hybrid mouse
species in laboratory studies, the number of
studies conducted on ICR mouse has risen
over time [8]. The ICR mouse is a hybrid
product from the Swiss mouse in 1926 and was
officially approved in 1974 by the Institute of
Cancer Research (ICR). ICR mice have been
commercialized by companies since 1959,
and now, many research institutes around the
world have developed their own ICR sources
for research or commercial purposes [13].
Currently, Mlac:ICR mice (originating from
Mahidol University, Thailand) have been bred
and raised at the National Institute for Control
Vaccine and Biologicals (NICVB) in Vietnam
since 2017 as the main laboratory mice.

For laboratory animals, animal rights are
a controversial issue, especially in terms of
housing density. Although the Guidelines
for the Care and Use of Laboratory Animals
(6-abbreviated as the Guide) have recommends
for housing density, however, numerous studies
have shown that the minimum floor space per



con chudt cia Huéng din nay con rat nhiéu khia
canh can can nhic [12]. Diéu ndy c6 thé do dinh
hudng nghién ctru khac nhau, vi du nhu chi dong
tang mat do chudt nuoi dé nghién ctru cac phan
g sinh 1y ctia chudt trude yéu t6 stress nay [4];
Mot sb nghién ciru lai cho thdy viéc ghép thém
chudt cai co tac dung hd tro nhing dong “khod
nuodi” hoac nudi chung 2 hodc 3 chudt cai dang
mang thai trong cting mot 16ng ma khong can tach
riéng sau khi chudt sinh san [3]. Trong cac lan
tai ban trudc do ciia Huéng dan (1963; 1972 va
1974; 1978 va 1980; 1985 va 1996), trong lugng
l1a mot can ctir duy nhét dé x4c dinh dién tich san
t6i thiéu cho mdi chudt thi nghiém. Tuy nhién,
dién tich san toi thiéu cho chudt me va dan con
d3 1an dau tién duoc dé cap dén trong Hudng dan,
tai ban nam 2011. Pidu nay duoc cho rang 1a c¢6
ngudn gdc tir nhig di liéu ctia Hoi dong Chau 4u
(1998) dugc dé cap trén day [5].

Trong cac thir nghiém trén dong vat thi nghiém,
viéc cung cdp chudt nhit tring dam bao vé sb
luong, trong luong va chét luong, kip thot la van
dé quan trong. Theo nhimg nghién ctru trude day
tir Vién Kiém dinh Qudc gia Vic xin va Sinh phdm
y t&, hang nam can trén 10 nghin con chudt nhit
trang st dung trong cong tac kiém dinh chat luong
véc xin va sinh pham y té [10]. Do d6, viéc lap ké
hoach ghép phdi va tim bién phap nang cao hiéu
qué sinh san dé dap tmg kip thoi yéu cau vé dong
vat thi nghiém 14 can thiét. Thir nghiém nuoi ghép
dan chu¢t cai tir giai doan mang thai va sau khi sinh
da duoc thyc hién nham danh gia tac dong cua yéu
t6 mat do toi hidu qud va nang suét sinh san cta
chudt Mlac:ICR.

Il. PHUONG PHAP NGHIEN CUU

2.1 C& miu

Dung luong mau duogc xac dinh theo cong
thirc cua Taro Yamane (1973)

Trong do:

n 1a dung lwong mau; N

N la quy mo dan; n= 1T N (e)z

e la sai sO tiéu chuan.
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mouse recommends in the Guide has many
aspects that need to be reevaluated [12]. This
may be due to different research purposes,
for example, increasing the housing density
to study the physiological responses of mice
to this stress factor [4]; Some studies have
shown that adding female mice has the effect of
supporting “difficult to breed” lines or keeping
2 or 3 pregnant female in the same cage without
separating after the mice reproduce [3]. In
earlier editions of the Guide (1963; 1972 and
1974; 1978 and 1980; 1985 and 1996), weight
was the sole factor used to determine the
minimum floor space per mouse. Eventhough
the recommendations for minimum amount
space required for dams with litter were first
made in the 2011 Guide. This is believed to
be derived from the data of Council of Europe
(1998) mentioned above [5].

For laboratory animal research, the timely
supply of white mice in terms of quantity, weight,
and quality is important. According to previous
studies from the National Institute for Control
Vaccine and Biologicals, annually over 10,000
white mice are needed to be used in the quality
control of vaccines and biological products [10]
Therefore, it is necessary to have plan for mating
and find measures to improve reproductive
efficiency to promptly meet the requirements
of laboratory animals. A trial of female mice
populations from pregnancy and postpartum
period was performed to evaluate the effect of
density factor on reproductive efficiency and
performance of Mlac:ICR mice.

Il. RESEARCH METHODS
2.1 Sample size
The sample capacity was determined according
to the formula of Taro Yamane (1973).
in which:
n= sample size, N
N = population size, n =

1+ N (e)?

e = standard error,
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Cu thé, trong nghién ctru nay ddi véi dan
chudt me N = 200 - 250 va sai s0 tiéu chuan e =
10%; doi v6i dan chudt con N = 15000 va sai sb
tiéu chudn e = 5%.

Nhu vay, co mau 12 66 - 100 con ddi voi dan
chudt me va 1a 389 con ddi v6i dan chudt con.

2.2. Nguyén li¢u

Trau 16t 6, thirc 3n, nuée uéng, can dién tr
theo dbi cAn ning va diéu kién nudi dudng theo
qui trinh khép kin theo khuyén cao WHO (nhiét
d6 25+2°C, d6 4m 55+10%, chu ky chiéu sang 12
gio sang/12 gio t6i, d6 6n < 60 dB).

2.3. Poi twong nghién citu va bd tri thi
nghiém

Pbi tugng duoc sir dung trong nghién ctru 1a
chudt Mlac:ICR. Lua chon nhiing chudt cai da
dé 1 Itra c6 s6 luong va trong luong cai sita ciia
chudt con dat 3o déng déu cao. Sau khi dut sira
toan bd con, chudt cai dat tiéu chun vé thé trang
(> 35g), khoé manh, khong c6 ton thuong, khong
¢ biéu hién bénh Iy s€ dugc su dung lam thu
nghiém. Chudt dugc ghép 6 con/long sau khi tich
duc. Sau 17 — 18 ngay ghép phdi, chon chudt chira
c6 do dong déu vé thé trang va tién hanh ghép 16
thi nghiém. 66 chuét thi nghiém duogc chia vao 22
16ng nhua (3 con/1ong) kich thude 25x40x 14cm va
66 chudt nhom ching dugc nudi riéng 1ong (1 con/
16ng) kich thudc 12x30x13cm. Kich thude long
thuong mai dugc chon cin ctr theo Hudng dan (tai
ban ndm 2011) trong bang 1.

In this study for the dams population N = 200
- 250 and standard error e = 10%; for the pups N
~ 15000 and standard error e = 5%.

Thus, the sample size is 66 - 100 for the dams
and 389 for the pups.

2.2. Material

Rice husks, pellet food, drinking water, electronic
scales to monitor weight and rearing conditions
according to a closed procedure according to WHO
recommendations (temperature 25+2°C, humidity
55+10%, 12 light/12 dark cycle, noise level <60dB).

2.3. Research object and experimental
set-up

Subjects used in the study were Mlac:ICR mice.
Female mice, that have given birth to a litter with
a high uniformity in the number and amount of
weaning of the pups, were selected. After weaning
the whole pup, the dams, that meet the physical
standard (> 35g), are healthy and have neither
lesions nor pathological manifestations will be
used for this research. Mice were paired with 6
mice/cage after separating males. After 17-18 days
of mating, select pregnant mice with uniformity in
body condition and conduct experimental grouping.
66 experimental mice were divided into 22 plastic
cages (3 mice/cage) with the size of 25x40x14cm
and 66 control mice were kept in separate cages (1
mouse/cage) with size 12x30x13cm. Commercial
cage sizes were selected based on the Guide
(revised 2011) in Table 1.Which:

Bang 1. Dién tich san 1dng cho chudt thi nghiém
Table 1. Cage floor area for laboratory mice
(Guide for the Care and Use of Laboratory Animals, 2011)

TL‘.:L%L”(’Z;‘Q cho ?Ift?ug?;cmz) No. Mouse weight (g) m?)ruesaef(?:rm12)
1 <10 38,7 <10 38,7
2 10-15 51,6 10-15 51,6
3 16 - 25 774 16 - 25 77.4
4 > 25 > 96,78 > 25 > 96,78
5 | 8(1 mevadan con) 330 orowp qitTeor;her and 330
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Thé trang chudt dugc theo doi theo bang The condition of the mice was monitored
chdm diém danh gia du hiéu 1am sang (Bang 2) according to the clinical signs evaluation
dudi day. scoreboard (Table 2) below.

Bang 2. Bang cham diém danh gia dau hiéu lam sang (15, 16)
Table 2. Scorecard for assessment of clinical signs (15, 16)

DAU HIEU

SIGN (0] 1 P 3
R . . Tu thé bat thudng Hoat dorA\g bat tlhuqng ——
Hoat dong Binh thuong Isolated Hoat dong qua muc Hap hoi
Action Normal Huddled inactive/ Moribund
Abnormal posture .
Overactive
. A \ \
Di bang miii chan i chuysn vong tron
Dang di bat thuon Di chuyén cuding buc Letchan
Di chuyén Binh thudng ang nuong yen cuong Tan tat
Slight incoordination Incoordinated . .
Movement Normal , . Staggering, Limb
Abnormal gait Walk on tiptoe )
dragging
Reluctance to move )
Paralysis
it nhin thay xuong » n » .
Co thé séng Ing Xuong sorlg lung nhd Xuong songﬂ IuNng nho
Bod Well-conditioned len cgo, 1016
) y o Under conditioned Emaciated High back
condition Less visible dorsal . ) .
spine Back spine protruding spine, clearly exposed
< R ~ Ve
. S U6t hodc khong Chay dich, dipmst | 1t 10l ton thuong giac
Mat Binh thuong . mac
Eve Normal trong Discharge, Exophthalmia, corneal
y Wetness or dullness Eyelid matted P '
rupture
Miii Binh thuong uét Chay dich trong Chay dich ma
Nose Normal Wetness Serous discharge Purulent discharge
- . . o n fa chay fa ra mau
Phan Binh thuong Phan nhdo Watery diarrhea Bloody diarrhea
Feces Normal Loose feces . .
Soiled perineum No feces over 48hrs
7 R s . 2 s
Léng xU, khéng Cé tbn thAuong Cé vét thyong chay madu,
. R Thua I6ng c6 u nhot
Da Binh thuong mugt .
) Wound Bleeding/infected
Skin Normal Coat rough, reduced e
Foomin Hair thinning wounds
g g Absence grooming Self mutilation
Tién hanh can trong lugng chudt me va dan Weight of the dam and litter were weighed at
chudt con vao cac thoi diém 1, 7, 14 va 20 ngay 1,7, 14 and 20 days (weaning). Evaluation of the
(cai sita). Panh gid nang suit sinh san cta chudt reproductive performance of the mother mouse
me thong qua cac chi tiéu phuc hoi thé trang ctia through the indicators of maternal recovery and
chudt me va do dong déu ctia dan con. the uniformity of the offspring.
Dit liéu duoc tong hop trén phan mém The data was synthesized on Microsoft
Microsoft Excel va xtr 1y théng ké trén phan Excel software and statistically processed on
mém SPSS. SPSS software.
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IIl. KET QUA VA BAN LUAN

3.1. Két qua danh gia chudt me sau thir
nghiém nudi ghép 6

Thé trang chudt me sau cai sita la mdt trong
céc chi tiéu quyét dinh dén kha ning tiép tuc sir
dung cho cac dot phdi sau tir 46 phan anh kha
nang sinh san cua chudt me. Sau khi tién hanh
thar nghiém ghép 6, tién hanh can trong lugng
chudt me tai thoi diém cai dat sita (20 ngay).
Thong qua céc chi tiéu vé thé trang va can nang,
danh gia ty 1€ chudt me dat tiéu chuan sau cai
sita giita nhom thi nghiém va nhom chung, két
qua duoc trinh bay trong bang 3.

lll. RESULTS AND DISCUSSION

3.1. Evaluation the dam after the grouped
experiment

Post-weaning dam’s condition is one of the
decisive criteria for the mice to be able to continue
in the next mating cycles, thereby reflecting
the reproductive ability of the mother mouse.
After conducting the grouping test, the mother
was weighed at the time of weaning (20 days).
Base on body condition and weight, the results
of dams, that meet the standards after weaning
between the experimental group and the control
group, are presented in Table 3.

Bang 3. Két qua so sanh ty 1¢ chudt me dat tiéu chuin sau cai sira
*: dif ligu trong cting mot c¢ot khong cé sw sai khdc thong ké véip > 0,05
Table 3. Comparison of mother mouse that meet the standards after weaning
*:data in the same row doesn t have statistical difference with p > 0.05

So con dat
Pass to the next
batch

Nhoém thi nghiém

Experimental group

Ty 1€ (%)
Percentage(%)

S6 con khéng Ty I& (%)
dat Percentage
Fail (%)

Nudi ghép & (n = 66)

61
Grouped raise (n = 66)

92,78* 5 7.22

Nuédi riéng (n = 66)

Indiviual raise (n = 66) o0

90,83* 6 917

Két qua thir nghiém cho thy khong c6 sy
khac biét thong ké vé ty 1& ddng déu caa chudt
me sau thoi gian nudi th nghiém. D6i véi nhom
thi nghiém ghép 3 6/16ng, c6 tit ca 5 chudt
khong dat cac chi tiéu vé thé trang va trong
lugng sau cai sita chiém khoang 7%. Trong
khi d6, & nhom d6i chiing nudi riéng 1 6/1ong,
¢ 6 chudt c6 thé trang gay va khong hdi phuc
sau thoi gian nudi con va phai loai thai (chiém
khoang 9%). Tuy nhién, su khéc biét nay khong
¢ y nghia théng ké (p > 0,05).

Thar nghiém danh gia anh huong cua diéu
kién san ti thiéu dén niang suat sinh san cua
cac giéng chuot khac nhau da duoc thuc hién
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The test results showed that there was no
statistical difference in the homogeneity of
the dams after the experimental period. For
the experimental group of 3 litters/cage, there
were all 5 mice that did not meet the criteria
of body condition and post-weaning weight,
accounting for about 7%. Meanwhile, in the
control group reared separately in 1 litter/cage,
there were 6 mice whose body was thin and
did not recover after the period of rearing and
had to be discarded (accounting for about 9%).
However, this difference was not statistically
significant (p > 0.05).

Experiments to evaluate the effect of floor



boi nhidu nghién ctru trude day. O’Malley va
cong su (2008) [12] da danh gia &nh hudng cia
mat d6 nuodi dén cac chi tiéu sinh san cta chudt
ICR (Harlan Sprague Dawley, Frederick, MD).
Trong thé hé thir nhat, ngudi ta tién hanh thir
nghiém nudi nguyén dan con hoac tach 6 con/
chudt me. Nhitng chudt con nay (thé hé thir 2)
duoc sir dung dé danh gia ning suat sinh san
v6i diéu kién san chudng tdi thiéu theo Hudng
dan [6]. Két qua danh gia cho thay, khong co
su khac biét vé thé trong gitra hai nhom chudt.
Trong mot thi nghiém khac thuc hién boi
Gaskill va Pritchett-Corning (2015) trén chudt
Crl:CD1 (ICR) va C57BL/6NCrl cho thiy,
ning suat sinh san ctia chudt khong chiu anh
hudng boi cac yéu té nhu kich thude san tdi
thiéu hodc nudi ghép 6 [5]. Tuy nhién, céc tac
gia nay ciing cho rang, mic du cac chi tiéu sinh
san c6 thé khong chiu tac dong, nhung nhiing
hanh vi ctua chudt me trong thoi gian ghép 6
c6 nhitng thay doi khi bat ddu xuat hién dan
chuot con. Theo Katherin Wasson (2017), viéc
ghép 6 2 céi - 1 duc khong gay anh hudng t6i
cac chi tiéu ning suat sinh san cta chudt cai so
v6i nudi cdp 1 ci - 1 duc trong diéu kién dién
tich san tbi thiéu theo quy dinh ciia Huéng dan
[7]. Ngoai ra, Shin va cs (2017) cho biét, trong
cung mot diéu kién nudi dudng, khong co su
khac biét vé& cac chi tiéu ning sudt sinh san
gitra chudt Korl:ICR, A:ICR (Crl:CD1 (ICR))
va B:ICR (Tac:ICR) [13].

Ttr nhitng két qua trén cho thay, quy dinh vé
dién tich san t6i thiéu theo Hudng dan khong
thuc sy c6 y nghia tac dong dén chi tiéu thé
trang ciia chudt cai nudi con. Thuc té nghién curu
cho théy, pham vi hoat dong cua chudt hoang da
khac véi chu6t thi nghiém. Chudt hoang da c6
xu hudng hoat dong rong hon trong khi chudt
thi nghiém c6 xu hudng hoat dong trong pham
vi hep xung quanh 6 ctia chiing [1]. Didu nay cé
thé chiu su chi phéi cling nhu sy hién hitu cua
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space on the reproductive performance of
different mice breeds have been performed in
many previous studies. O’Malley et al (2008)
[12] evaluated the effect of housing density on
the reproductive parameters of ICR mice (Harlan
Sprague Dawley, Frederick, MD). In the first
generation, a trial was conducted to raise the
whole brood or separate 6 pups/dam. These pups
(2nd generation) were used to assess reproductive
performance with minimal floor space according
to the Guide [6]. The results showed that there
was no difference in body weight between the
two groups of mice. In another experiment
performed by Gaskill and Pritchett-Corning
(2015) [5] on Crl:CD1 (ICR) and C57BL/6NCrl
mice, reproductive performance of mice was not
affected by factors such as minimum floor size or
nest culture. However, these authors also suggest
that, although reproductive parameters may not
be affected, the behavior of the mother mice
during nesting changes as well as the pups begin
to appear. According to Katherin Wasson (2017)
, the mating of group : 2 females - 1 male did not
affect the reproductive performance parameters
of female compared with rearing 1 female - 1
male pairs in the condition of minimal floor area.
inaccordance with the Guidelines [7]. In addition,
Shin et al (2017) reported that, under the same
rearing conditions, there was no difference in
reproductive performance parameters between
Korl:ICR, A:ICR mice (Crl:CD1 (Crl:CDI
(ICR)) and B:ICR (Tac:ICR) [13].

From the above results, it is shown that the
recommedations on the minimum floor area
according to the Guide does not really have
a significant impact on the physical health of
female mice whlie raising litter. In fact, the study
shows that the range of activity of wild mice is
different from that of laboratory mice. Wild mice
tend to be more active while laboratory mice tend
to be active in a narrow range around their nest
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nguén cung thtrc an [5]. Do d6, viéc xac dinh
dién tich san téi thiéu cho chudt dé (chudt me
va dan con) hodc ghép 6 nhiéu dan trong cing
mot khong gian nudi can duoc nghién ctru sau
hon nira dé co6 thé xac dinh dugce sb lugng o
chudt ghép t6i da ma tai diéu kién d6 khong anh
hudng dén céc chi tiéu nang suét sinh san ciing
nhu hanh vi cua dan chuot.

3.2. Két qua danh gia ting trong cia dan
chudt con nuéi thir nghiém

Céc chi tiéu thé trang cua chudt con dugc
danh gia theo bang 1. Can nang dugc do vao
cac ngay 1, 7, 14 va 20 ngay. Két qua so sanh
gitra nhom thi nghiém va nhém ching duogc
trinh bay trong bang 4.

[1]. This can be governed by the presence of a
food supply [5]. Therefore, further studies on the
maxinmun number of grouped in a cage did not
affect the reproductive performance as well as the
behavior of the mouse need to be done in order
to determine the minimum floor area for breeding
mice (mother and litters) or multiple group in the
same rearing space.

3.2. Evaluation results of weight gain of the
experimental pups

The physical parameters of the pups were
assessed according to Table 1. Weight was
measured on days 1, 7, 14 and 20 days. The results
ofthe comparison between the experimental group
and the control group are presented in Table 4.

Bang 4. Két qua so sanh trong lwong ciia chudt con nudi thir nghiém (g/con)
Table 4. Weight comparison results of experimental pups (g/pup)

Nubi riéng (1 8/ 16ng)

Thoi diém

can

Separate rearing (1 group/cage)

Nudi ghép & (3 8/ 1ng)
Nest culture (3 groups/cage)

Time Mean + SD Mean + SD

S0 sinh 462 | 163:0076 | 182 | 146 | 462 | 162007 187 | 146
New born

; ggsz 460 | 5941059 | 756 | 436 | 461 | 6,51+0,56° 9,95 4,85
14 ngay 459 | 897:067° | 1105 = 707 | 459 | 970:081° | 1165 | 78
14 days

gg ';g;g 440 | 1233:080° | 1485 | 982 | 457 | 1325:092° | 1596 | 10,02

a, b: dir li¢u trong cung mdt hang c6 sy sai
khac théng ké véi p < 0,05

Két qua danh gia ting trong trung binh qua thoi
gian theo ddi cho thiy ca hai nhém chudt duoc
nudi dudng c6 xu hudng phat trién ting dan theo
thoi gian. O nhom nuéi riéng, chudt con cai sira
tang trung binh 10,7g so voi chudt so sinh; Chi
s6 nay 1a khoang 11,63g & nhém chudt nudi ghép
6 tai thoi diém 20 ngay. Sy tang trong trung binh
nay co sai khac théng ké giita hai nhém chuot
nghién ciru (p<0,05). Két qua theo ddi dugc biéu
dién trong biéu db 1.

EXE s6 1+2 THANG 11/2021

a, b: data in the same row have statistical
difference with p <0.05

The results of the average weight gain over
the follow-up period showed that both groups of
mice tended to grow gradually over time. In the
separate rearing group, the weaned pups gained
an average of 10.7g compared to the new-born;
This index was about 11.63g in the group of mice
reared in grouped at 20 days. This average weight
gain has a statistical difference between the two
groups of mice studied (p<0.05). The tracking
results are shown in Figure 1.
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Biéu dé 1. Biéu dé so sanh ting trong chuét con (6) ctia nhém thi nghiém va nhém déi chimg
Chart 1. The chart comparing the weight gain of the mice of the experimental group and the control group

Tir biéu @6 1 cho thdy, Mean trong luong cua
chudt con nudi ghép 6 ludn c6 xu hudng cao hon
so v&i chudt nuoi riéng 0 tai céc thoi diém 7, 14
va 20 ngay tudi mic da Mean trong luong so sinh
khong co6 su khac biét.

Trong thi nghiém dugc thyc hién boi
O’Malley va cs (2008) [12], khi so sanh trong
luong tai thoi diém 7, 14 va 20 ngay, trong
luong trung binh ¢ dan chudt con khong tach
6 1an luot 1a 5,46 g; 8,59 g va 16,52 g; Trong
khi d6, cung thoi diém tuong Gmg, trong lugng
trung binh cua dan chudt con c6 tach 6 con/1 me
lan lugt 12 6,57g; 11,28 g va 20,20 g. Diéu nay
c¢6 thé 1a do chudt duge sir dung trong nghién
ciru ndy c6 niang suit sinh san cao hon so véi
thi nghiém cua ching t6i. Theo nhom tac gia
trén day, s6 con trung binh/ltra vao khoang 11,4
con, két qua, khi chi nuoi 6 con/1 me thi kha
nang tang trong cua chudt con s€ dat & murc cao
hon. Tuy nhién, sy chénh I¢ch nay lai khong co
¥ nghia thong ké khi danh gia kha ning ting
trong cua dan chudt con ¢ thé hé tht 2. Do vay,
viéc tach dan c6 thé anh huong tryc tiép dén
thé hé thir nhat (do mat do thap) nhung khong

From the chart 1 shows, mean weight of pups
raised in test group always tends to be higher
than that of mice reared individual at 7, 14 and 20
days of age, although mean of birth weight has
no difference.

In the experiment performed by O’Malley et
al (2008) [12], when comparing the weights at
7, 14 and 20 days, the mean weights in the non-
separated pups were 5.46 g; 8.59 gand 16.52¢g
respectively; Meanwhile, at the same time, the
average weight of the pups with 6 pup/mother
was 6.57 g; 11.28 g and 20.20 g respectively.
This may be because the mice used in this
study had a higher reproductive performance
than in our experiment. According to the above
authors, the average number of pup per litter is
about 11.4 mice, as a result, when only 6 pups
per dam are raised, the ability to gain weight
of the pups will be at a higher level. However,
this difference is not statistically significant
when assessing the weight gain of the pups in
the 2nd generation. Therefore, the separation of
the pups may directly affect the first generation
(due low density) but it is no longer meaningful
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con y nghia khi tiép tuc duy tri mat d6 dan binh
thuong & thé hé sau.

Trong lugng cai stra ciia dan chudt con trong
thi nghiém nam trong khoang trong luong ciia
chudt ICR tham chiéu tir mét sb nghién ctru da
dugc cong bd trude day. Theo Shin va cong su
(2017) [13], trong lugng cai stra trung binh cua
chuot Korl:ICR vao khoang 14,5+2,9 g va chudt
ICR thuong mai 1a khoang 11,5 g. Dong thoi,
nhom tac gia cling khéng dinh, sy chénh I¢ch nay
khong c6 ¥ nghia théng ké (p>0,05).

Céac nghién ctu trude day [9; 16] déu cho
rang dién tich san tdi thiéu khong phai 1a yéu
t6 chinh quyét dinh dén hiéu qua sinh san cua
chudt me hodc kha nang ting trong cua dan con.
Mat d6 nudi déng chi ¢ thé anh huéng truc tiép
dén hanh vi ctia chudt. Trong mot bai tong hop
thuc hién béi Whittaker va cong su (2012) [17],
cho théy strees nhiét do lanh & léng rong co thé
anh huong dén ting trong ctia chudt. Xét vé yéu
t6 nay, ca hai nhém chudt cta chung toi déu dat
mirc ting trong tot va khong chiu anh hudng boi
strees nhiét do thép. Cu thé, mot 6 chudt sinh
san gém 1 chudt me va dan con s& can dién tich
san t6i thiéu 1a 330 cm2 (Bang 1). Nhu vay, dbi
v6i 3 6 chudt nudi ghép sé can khoang 990 cm2.
Tai thoi diém cai sita trong thi nghiém nay, mot
chudt me nang trung binh 39g va 1 chudt con
nang 12,33g (nhém nuoi riéng) va 13,25g (nhém
nudi ghép). Can cir theo Hudng dan, 1 chudt
nang trén 25g s¢ can 96,78 cm?2 san, mdt chudt
trong khoang 10 - 15g s& can 51,6 cm2 san (bang
1). Dya trén sb luong chudt/o (1 chudt me va 6
chudt con), trung binh nhom nudi riéng s& can
406,38 cm2 (96,78 + (6 x 51,6)) va nhom nuodi
ghép sé can 1.219,14 cm?2 ((3 x 96,78) + (18 x
51,6)). Trong thyc té 1ong nudi riéng va nudi
ghép trong thi nghi¢m cua chung t6i c6 dién tich
san tuong tng lan luot 1a 360 cm2 (12x30cm)
va 1,000 cm2 (25x40cm). Nhu vay, tong trong
luong/6 tai thoi diém cai sita ctia ca hai nhém
chuot déu vuot khoang 23% so voi quy dinh dién
tich san tdi thiéu theo Huéng dan [6].

EE] s6 1+2 THANG 11/2021

to continue to maintain normal group density in
the next generation.

The weight of the weaning pups in the
experiment was within the weight range of the
reference ICR mice from several previously
published studies. According to Shin et al (2017)
[13], the mean weight of weaning Korl:ICR mice
is about 14.5+2.9 g and commercial ICR mice is
about 11.5g. At the same time, the authors also
confirmed that this difference was not statistically
significant (p>0.05).

Previous studies [9; 16] all suggested that
the minimum floor area was not the main factor
determining the reproductive efficiency of the
mother mice or the weight gain of the pups.
Crowding density can only directly affect the
behavior of mice. In a review conducted by
Whittaker et al (2012) (17), it was shown that cold
temperature in large cages can affect weight gain
of the mice. In this regard, both groups of mice
achieved good weight gain and were not affected
by low temperature. Specifically, a breeding litter
of 1 mother mouse and her pups would require a
minimum floor area of 330 cm2 (Table 1). Thus,
for 3 groups of polyculture, about 990 cm2 will be
needed. At the time of weaning in this experiment,
one mother mouse weighed an average of 39g
and one pup weighed 12.33g (separate group)
and 13.25g (multi-culture group). According to
the Guide, 1 mouse weighing over 25g will need
96.78cm?2 of floor, a mouse between 10-15g will
need 51.6cm2 of floor (table 1). Based on the
number of mice per group (1 dam and 6 pups), on
average the monoculture group will need 406.38
cm?2 (96.78 + (6 x 51.6)) and the polyculture group
willneed 1,219.14 cm2 ((3 x 96.78) + (18 x 51.6)).
In fact, the individual and polyculture cages in our
experiment had a floor area of 360 cm2 (12x30cm)
and 1000 cm2 (25x40cm) respectively. Thus, the
total weight per litter at weaning time of both
groups of mice was approximately 23% above the
minimum floor area requirement according to the
Guide [6].
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Chuét 6 so'sinh Chuét 8 7 ngay tudi Chuét 6 20 ngay tudi

Newborn pups Pups at 7-day old Pups at 20-day old

Hinh 1. Chuét 6 & cac ngay tudi khdc nhau (so sinh - 20 ngay tudi)
Figure 1. Pups at differen age ( 20-day of age)

3.3 Két qua so sanh hi¢u qua sinh san ciia 3.3.Results of comparing reproductive
cac nhom chugt thi nghi¢ém efficiency of experimental groups of mice

Nhdm danh gi4 anh huéng cia thir nghiém In order to evaluate the effect of the mating
ghép dan, thir nghiém tién hanh danh gi4 nang trial, the trial evaluated litter performance
suat dan con thu duogc tai thoi diém cai sita. Két obtained at the time of weaning. The calculation
qua tinh toan dugc trinh bay trong bang 5. results are presented in Table 5.

Bang 5. Hiéu qua sinh sin ciia chudt thi nghiém tai thoi diém cai sira
Table 5. Reproductive efficiency of experimental rats at weaning time

Nhém chudt Nuéi riéng (66 6/66 long) Nudi ghép (66 6/22 long)
Chudt 6 20 ngay tudi Individual (66 litter/66 cage) Grouped (66 litter/22 cage)
Sé con so sinh (con) 462 467
Number of newborn pups
S6 con so sinh trung binh/6 (con/6)
. 7 7
Number of newborn pups per litter
S6é con cai sua.(con) 440 457
Number of weaning pups
~ o~ N A A
S0 con cai sia trl.mg binh/6 (co.n/o) 6,672 6.92b
Number of weaning pups per litter
? ~ ne ~ ~ . ~ 0
Ty lé r_1u0| séng dén cal.sua (%) 95,23 98,92
Survival rate to weaning (%)
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3 8/1ong:
36 6/ké don;
| 1216ng, 12
chai nudc,

| 12 ndp

3 litters/

| cage: 36

. litter/shelf;
12 cages,

. 12 water
bottles,

12 lids

1 6/l6ng:
24 6/ké don
24 16ng, 24
chai nudc,
24 ndp

1 litter/
cage: 24
litters/shelf;
24 cages,
24 water
bottles,

24 lids

Hinh 2. Nuéi chuét 6 & hai hinh thic khic nhau  Figure 2. Breeding pups in two different forms

a, b: dir liéu trong cung mot hang c6 sy sai
khac théng ké véi p<0,05

Qua két qua theo déi, cung v&i s6 chudt
con theo ddi 1a 462 chudt con, sd thu duge
16 thi nghiém dat 457 con chién 98,92%;
16 chirg 1a 440 chiém ty 18 95,23%. Ty ¢
nudi sdng t6i cai sita trong thi nghiém cua
chang t6i ndm trong khoang ty 18 cong bd
bdi O’Malley va cs (2008) [12]. Nhém téc
gia nay cho biét, ty 1& nudi song thu duogc
vao khoang 95,8 - 100%.

S6 lugng chudt thu duge & thoi diém cai sita
dat tiéu chuan ciing 1a mot chi tidu quan trong
danh giad hiéu qua sinh san. Véi sb lugng chudt
con so sinh dé nudi 7 con/d, sb chuodt trung binh
trén 6 thu dugc ¢ thoi diém cai sita trong hinh
thirc nuoi 3 6/16ng 13 6,92 con/6 cao hon khi nudi
1 6/16ng 14 6,67 con/d. Khi so sanh sb lwong nay
trén phﬁn mém SPSS cho théy co su khac biét co
¥y nghia théng ké (p<0,05). Hay noi cach khac,
phuong phap ghép me nudi chung 16ng, 1am ting
nang sudt sinh san.

Véi s luong con thu dugc cua chuot
Mlac:ICR 14 6,61 con/d, cao hon so voi két qua
theo ddi trén chudt Swiss ciia Nguyén Chi Hiéu
nam 2012 [11] dat trung binh 6,33 con/d nudi 1

S6 1+2 THANG 11/2021

a, b: data in the same row have statistical
difference with p<0.05

Through the monitoring result, along with the
number of mice monitored was 462 pups, the
number of experimental batches obtained was 457
mice, accounting for 98.92%; the control group
was 440, accounting for 95.23%. The survival rate
to weaning in our experiment was within the range
published by O’Malley et al (2008) [12]. This
group of authors said that the survival rate obtained
was about 95.8 - 100%.

The number of mice obtained at the standard
weaning time is also an important indicator of
reproductive efficiency. With the number of newborn
mice to feed 7 pups/cage, the average number of
mice per litter obtained at the time of weaning in the
3 litters/cage rearing was 6.92 pups/litter, higher than
that of 1 litter/cage rearing is 6.67 pups/litter. When
comparing this number on SPSS software, there is a
statistically significant difference (p<0.05). In other
words, the method of grouping mothers to the same
cage, increases reproductive performance.

With the number of mice obtained from
Mlac:ICR mice was 6.61 mice/litter, higher than
the results of Swiss mice monitering by Nguyen
Chi Hieu in 2012 [11] with an average of 6.33



6/ 16ng trong diéu kién md sir dung diéu hoa va
6,49 con/d6 nam 2017 cung trong diéu kién nudi
ctia Man Thi Thanh nim 2017 [10]

Trong quy trinh ghép chudt nhit trang sinh
san, ap dung hinh thirc nuéi ghép chudt 6 trong 1
16ng (3 6/16ng) khong chi 1am ting s6 lwong con
cai stta thu dugc ma con lam giam di¢n tich nuoi
cling nhu cong chdm séc, cung di¢n tich ké dat
lé)ng nuoi s€ tang dugc s6 dau chudt me nudi con
va sb con thu dugc. Viéc thuc hién cac quy trinh
chdm séc tai co s¢ cia nhan vién k¥ thuat cling
s& giam khi sd 16ng nudi, sb6 nap, sé chai nudc
giam nhu hinh 2. Piéu nay dic biét c6 y nghia
khi dién tich nuéi chudt nhat sinh san tai Vién
cling nhu mot s6 co s& nudi dong vat thi nghiém
hién nay con han ché va khé khan so v&i nhu cau
st dung chudt ngay cang nhiéu.

IV. KET LUAN

Thé trang va ti 1& chudt me dat tiéu chuan
sau cai stra dé gitr lai sir dung cho céc 1an sinh
san tiép theo ¢ hai hinh thirc nu6i khong c6 su
khac bi¢t c6 y nghia théng ké. Ty 1€ chudt me
duy tri dat & 1 6/16ng 1a 90,83% va 3 6/10ng
1a 92,78%.

Trong lugng ctia chudt con theo me va ¢ thoi
diém cai sita giira hai hinh thtrc nuéi nhdt chudt 6
(1 6/1ong va 3 6/10ng) co su khac biét ¢ ¥ nghia
thong ké. O hinh thirc nudi nhét 3 6/16ng cho hiéu
qua tot hon hinh thirc nuéi 1 6/10ng.

S6 lugng chudt thu duoc ¢ thoi diém dut sira
gitra hai hinh thtrc nuéi nhdt 6 co su khac biét
¢6 ¥ nghia thdng ké (p < 0,05). O hinh thtc nudi
nhét 3 6/16ng s6 luong con trung binh trén 6 thu
duoc 6,92 con/d cho hiéu qua tdt hon hinh thire
nudi 1 6/1dng véi 6,67 con/d.

St dung hinh thirc nudi ghép chudt 6 trong
moét 1dng (3 6/1dng) c6 hiéu qua nang cao hiéu
qua sinh san, 1am ting sd luong chudt con thu
duoc, chudt cai stra co trong luong 16n va do
dong déu cao hon.

TAP CHi KHOA HOC KIEM DINH VAC XIN & SINH PHAM Y TE

mice/litter with 1litter/cage in open condition using
air-conditioner and 6.49 mice/cages in 2017 and
Man Thi Thanh’s rearing conditions in 2017 [10]
In the breeding process, the application of
groupng mice in 1 cage (3 litters/cage) not only
increases the number of weaned animals obtained,
but also reduces the rearing area as well as the care
work, with the same area of shelves for raising
cages, the number of mother-raised pups and the
number of offspring collected will be increased. The
implementation of care procedures at the facility by
technical staff will also decrease when the number
of cages, caps, and water bottles decrease as shown
in Figure 2. This is especially significant when the
area for breeding mice is reduced. At the Institute as
well as a number of facilities raising experimental
animals, there are still limitations and difficulties
compared to the increasing demand for mice.

IV. CONCLUSION

There was no statistically significant difference
in the condition and percentage of mother mice that
met the standards after weaning to keep them for
future reproduction in the two rearing methods. The
percentage of mother mice maintained at 1 litter/
cage was 90.83% and 3 litters/cage was 92.78%.

Weight of pups according to the mother and at
the time of weaning between the two forms of caged
mice (1 litter/cage and 3 litters/cage) had a statistically
significant difference. In captivity 3 litter/cage gives
better efficiency than 1 litter/cage.

The number of mice obtained at the time of
weaning between the two forms of caged breeding
had a statistically significant difference (p<0.05). In
the form of captive breeding with 3 litter/cage, the
average number of animals per nest was 6.92 litter/
cage, which gave better efficiency than the farming
method with 1 litter/cage with 6.67 pups/litter.

Using the form of grouped mice in one
cage (3 litters/cage) effectively improved
reproductive efficiency, increased the number of
pups obtained, weaned mice had a larger weight
and higher uniformity.
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