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A COMPARISON OF TWO CO, CHAMBERS ON THE DEVELOPMENT
OF MOUSE EMBRYOS IN CULTURE

S. Cetin Kiligoglu*

Fare embriyolarmmn Kiiltire edilmesinde yararlanilan iki degisik CO, ortam: izerinde
¢alismalar

Ozet: Fare embriyolarmmn in vitro kiiltiire edilmelerinde vasattaki
pH mn 7.2-7.4 de devamlihigimi saglamak icin kullanilan degisik iki
CO, ortaminin kargilagtirmas yapilmgtir,

Bu ortalamalardan biri dort hareketli rafi ve bu raflardan herbirinde
alti ufak petri alabilecek gozleri olan, tabanda gazin iceri girebilecegi
tavanda da digar: ¢ikabilecegi iki kapakcigr bulunan, etiiv igine oturtul-
mug, transparent bir kabindir. Embriyolarin gelismesi icin uygun ortam
saghyabilmek amaciyla kontrollu bir pompa yarduimiyla kabin igine 24
saat devamli %, 5 COy’li hava verilmektedir. Bu gaz karigiminin kabin
igersindeki nemi arttirmasi amaciyla da su dolu bir silindirden gegiril-
mekte, bu ayni zamanda gaz akisinin devamhihigim gostermesi agisindan
bir kontrol gibi kullamilmaktadir.

Diger ortam ise kontrollu gaz girig-¢ikiglar: olan ticari bir anaerobik
ortamdir. Kiiltiirleri iceren bu jar’a (kavanoz) 10 dakika siireyle % 5
CO,'li hava verilir daha sonra kapakciklarin sikilmasiyla kapali sistem
haline gelen kavanoz 37 C derecedeki etiive konur. Embriyolarin incelen-
mesi igcin vidali kapagimin her agihiginda % 5 CO-» verme islemi tekrarla-
nir,

Bu iki sistem igersinde toplam 286 embriyonun gelismeleri sabah ve
aksam olmak iizere (10.30-17.30) giinde iki defa incelenmistir. Mik-
roskobik incelemelerden de anlasilacagi iizere her iki ortam da embriyo-
larin gelismelerinde yeterlidir ancak kullanimlarinda bazi ufak sakinca
ve yararlarin oldugu goriilmiistiir.

* Prof.Dr. Dept. of Obstetrics and Diseascs of Reproduction, Yaculty of Veteri-
nary Medicine, Ankara.
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Summary: During the culture of mouse embryos in medium at
pH 1.2-7.4 it is necessary to maintain a constant atmosphere of 5 %,
CO, in air. This can be accomplished equally well either by culturing
the embryos in a cabinet with continuous flow of gas or by briefly gas-
sing and sealing the cultures in an anaerobic jar. A total of 286 embryos
were observed in this study. Embryonic development was assessed by
microscopic examination until Day 6 (144 h) post coitus. No significant
differences in the development or in the proportion of mature blastocysts
hatching was observed following culture of one-cell mouse embryos in
this two systems. They were examined and scored for development at
two times (10.30-17.30) every day during survey. However both systems
have some inherent handicaps and advantages.

Introduction

The increasing interest in the cultivation of fertilized mammalian
embryos has urged scientists to determine the special nutritional re-
quirements of thec embryo during the early cleavage stages. During the
last 50 years culture of the embryo has become the most popular model
used in embryological research (2,3,4,6,8,12,13,15).

In 1949 Hammond (5) was the first worker to successfully culture
8 cell mouse embryos to blastocysts. As a medium he employed a salt
solution containing sodium chloride, potassium chloride and magne-
sium chloride with a glucose concentration of 1 mg supplemented with
about 5 % egg white as a macromolccular component. Hammond
(5) put 1 to 6 embryos in small vessels in 2 to 3 ml of medium. Later
this method was used and further developed by many research wor-
kers to successfully culture mouse and rabbit embryo smost of the
pre-implantation period (1,2,3,7,10,12,14,16).

Since the mammalian embryo is highly adapted to the maternal
environment the pH should be kept an optimal 7.44+0.5 by equilib-
ration with 5 4- 0.5 9 CO, and 95 9 air at 37° C. The CO, concen-
tration in the incubator is therefore critical and this report examines
the relative efficiency of two gassing systems on cleavage of the mouse
embryo in a chemically defined culture medium (1,2,4,11,16).

Materials and Methods

.~ One cell embryos were obtained from superovulated F, hybrids
(8 weecks old) of C57B1/6J 3 x CBA/Ca & maintained under stan-
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dard labratory conditions at the AFRC Institute of Animal Physiology,
Animal Research Station, Cambridge. The yield of embryos was inc-
reased considerably by initial priming with gonadotrophins. An intra-
peritoneal injection of 5 I.U. Pregnant Mare’s Serum Gonadotrophin
(PMSG, Folligon, Intervet) was followed 48 hours later by 5 L.U. of
Human Chorionic Gonadotrophin (HCG, Chorulon, Intervet). After
HCG injection the females were paired with males. Mating was confir-
med the following morning (= Day 1) by the presence of a vaginal

plug.

During the morning of Day 1 mated females were autopsied .and
the oviducts were dissected and covered with a drop of hyaluronidase
in a sterile petri dish. The oviducts were examined under a stereo dis-
secting microscope and the eggs were located in a cumulus clot in the
ampullary porticn.

The cumulus cell mass and eggs were rcleased from the ampulla
using a fine needle (25 gau.) and watchmaker’s forceps. The eggs were
released from the cumulus cells following incubation at 370° C for 2-3
minutes in the enzyme solution.

The embryos were removed from the enzyme solution and washed
6 times with M16 - BSA and finally cultured in M16 -~ BSA (Bovine
Serum Albumin) under paraffin ol (6,8).

The embryos were then cultured in one of the following two
systems maintained in & constant 37° C incubator:

1. This system consisted of a transparent perspex cabinet with
removable shelves and a basal inlet and top outlet gas point (Fig.1).
A continious flow of air generated by an aquatic aeration pump was
mixed with CO, from a controllable cylinder and valve attachment to
give a measured air flow rate of 5 9, CO, in air. Prior to entering the
culture cabinet the gas mixturz was passed through a cylinder of water
to increase the humidity and also serve as s final indicator of the flow
rate.

2. A commercially available anaercbic jar (Baird and Tatlock,
Ltd. London) with controllable inlet and outlet valves was used (Fig.2).
The jar containing the cultures was gassed for 10 minutes from a cylin-
der containing 5 %, CO, in air, sealed and placed in a 37° C incubator.
When the cultures were removed for examination the jar was removed




A. COMPARISON OF TWO CO, CHAMBERS. .. 411

Fig.l. The transparent embriyo culture cabinet.
Sekil 1. Transparent embriyo kiltiir kabini.

Fig. 2. The anacrobic jar.
Sekil 2. Anacrobik jar (Anaerobik kavanoz).
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from the incubator and required regassing before returning to the in-
cubator.

A total of 286 mouse embryos were observed in this study. The
embryos were cultured up to stage of blastocyst hatching. They were
examined and scored for development at two times (10.30 and 17.30
hours) every day during the survey.

Results

No significant differences in the development or in the proportion
of mature blastocysts hatching was observed following culture of 1
cell mouse embryos in the two system tested.

Embryonic development was assessed by microscopic examina-
tion until Day 6 (144 hours) post coitus. During this time 257 (% 90)
of the embryos had reached the blastocyst stage by the 4th day (96
hours) p.c. and 229 (89 %) hatched before the 5 th day (120 hours) p.c.
Thus the entire process of preimplantation development in vitro was
completed in 4-4 1/2 days (Fig. 3-4).

During use it was found more convenient to work with the incu-
bator installed cabined which also had a larger capacity for individual
culture dishes (36 petri dishes in the cabinet but only 12 in the anaerobic
jar). The jar also cooled markedly during the observation periods when
it was necessary to remove it from the incubator.

Although a continuous gas flow is required by the cabinet system
the CO, cylinder used is much cheaper compared with the 5 9, CO,
in air cylinder used to gas the anaerobic jar cultures.

Discussion

The results demonstrated a consistently uniform rate of cleavage
throughout and hatching of the majority of the blastocysts.

Most workers agree that the entire process from 1 cell to blastocyst
is completed in 4 — 4 1 /2 days (96 — 108 hours p.c.) and that was fully
confirmed in the present study irrespective of the culture chambers
used (6,8,9,17).

However both systems have some inherent handicaps and ad-
vantages.
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Fig. 3. One-cell mouse embryos in M16 culturc medium. 180x
Sekil 3. M16 kiiltiiriindeki tek hicreli embriyolar.

Fig. 4. Hatching of the mature blastocysts. 360x.
Sekil 4. Aghm yapan olgun blastosustler.
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Although the anaerobic jar required relatively little gas compa-
red with the continious flow system of the cabinet method, the gas for

the jar was more cxpensive.

The mouse embryos developed well in both types of system, but
the removal of the jar from the incubator and the need for a final 10
minutes gassing period following examination of the cultures means
that an undesirable fall in temperature must have occured which may
be critical on culturing more sensitive embryos from another species.

The cabinet system offered greater capacity for embryo culture,
was much easier to use and is considered the system of choice.
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