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ABSTRACT
The present study was designed to compare different anesthetic methods commonly used by Iraqi
researchers and students. Twenty four adult male rats were divided into four groups (six for each) as
following: control group was represented by collecting blood without anesthesia. (Ket.Xylz.) group: was
represented by anaesthetizing of rats by injection ketamine / xylazine cocktail (87.5mg/Kg Ketamine, 12.5
mg/kg Xylazine) Intraperitoneally (IP)., while the chloroform group was represented by anaesthetizing of
rats by 1% inhaled chloroform (0.05ml/liter of container volume). The di ethyl ether group: was represented
by anaesthetizing of rats by 1.9% inhaled diethyl ether (0.08 ml / liter of container volume). Blood samples
were collected after anaesthetizing of animals using cardiac puncture to evaluate some hematological and
biochemical parameters (RBC, Hb, PCV, WBC، ALT، AST enzymes, creatinine and urea). The results
revealed there were significant variable differences in Hb and RBC values, while the animals appeared to
increase significantly in WBC count for all the anaesthetized group compared with control group. The
deleterious effect of chloroform as inhaled anesthesia appeared on ALT, AST, creatinine, and urea. These
results revealed that use of di ethyl ether as inhaled anesthesia for laboratory rats was the easiest anesthetic
methods for laboratory rats.
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INTRODUCTION
Rats are one of the most widely used organisms in medical researches and student projects
for their advantages in easy breeding and treatment as well as organs isolation, blood inspiration
and special disease or syndrome induction(1) . Although of all the above advantages, the student
still faced the challenges when using rats in their experiments, especially if there is interval
collection of blood which may be important for anesthetizing the animal. Therefore, many
universities and association protocols issued to deal with laboratory animals through anesthesia
(2, 3),

all of these protocols recommended to use of Isoflurane as inhaled anesthesia and

Ketamine Xylazine for intraperitoneal (IP) injection anesthesia. (4)
Our observation for the student in University of Basrah referred to used chloroform or diethyl
ether as inhaled anesthesia and some researchers also used Ketamine Xylazine as injectable
anesthesia for rats although no protocols are indicated for any of these methods in rat anesthesia
(3, 4). (5)

observed that 10 ppm chloroform inhalation in mice leads to liver toxicity. The major

effect of human exposure to chloroform from acute inhalation is depression of the central
nervous system. Chloroform exposure at very high levels (40,000 ppm) can cause death, with
concentrations in the range of 1,500 to 30,000 ppm producing anesthesia, and lower
concentrations (<1,500 ppm) resulting in dizziness, headache, tiredness, and other effects

(6,7).

Effects noted in humans exposed to chloroform via anesthesia include changes in respiratory
rate, cardiac effects, gastrointestinal effects such as nausea and vomiting, and effects on hepatic
and kidney symptoms. Currently chloroform is not used as a surgical anesthesia (7).
While Animal Care and Use Committee

(6)

referred to safety used of di ethyl ether as

inhalant anesthetic for rodent although it flammable, it is relatively safer agents to use by open
drop because they volatilize poorly, and it takes longer to anesthetize animal, greatly increasing
the safety margin (8).
Ketamine in most animals produces immobility, and can be administered by intramuscular,
intraperitoneal and intravenous routes. In most species it causes only moderate respiratory
depression, and increases blood pressure

(9).

Ketamine can be given as a single injection with

medetomide, xylazine, or acepromazine and the combination administered as a single injection.
Long-term administration of ketamine can result in urinary bladder Irritation
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study is to investigate the effect of common anesthetic methods of rats on some physiological
and biochemical parameters to recognize the recommended methods of anesthesia.

MATERIAL AND METHODS
This experiment was conducted in the Faculty of Veterinary Medicine College/ University of
Basrah. Twenty four adult male rats (6 for each group) weighing 180-210gm were used and
housed under control temperature (22±2°C) and humidity (50-60%) with ventilation was
installed and its lighting was kept constant regular 12 h dark/light cycle (light on at 7 a.m. and
off at7 p.m.) at laboratory animal house of Veterinary Medicine College/ University of Basrah.
All experimental animals were given free access to standard dietary ration and water. They
were divided into Four groups (n=6 / group) depend on method of anesthesia for blood collection
as following:
1-Control group: Blood collecting without anesthesia.
2- Ket.Xylz. Group: rats were anaesthetized by intraperitoneal injection of ketamine / xylazine
cocktail (87.5 mg/kg Ketamine, 12.5 mg/kg Xylazine) 0.1ml/20gm B.W.IP (4).
3- Chloroform Group:

rats were anaesthetized by inhaled chloroform1% (0.05ml/liter of

container volume) as anesthetic dose for blood collection (6).
4-Ether group: rats were anaesthetized by inhaled diethyl Ether 1.9% (0.08 ml / Liter of
container volume) as anesthesia for blood collection (6).
Blood samples were collected via cardiac puncture after anaesthetized animal and drain blood by
using 5ml disposable syringe according to Hoff and Raltg method(9). Then a part of blood put in
special tube (with EDTA) for hematological parameter, other part of blood put in sterile labeled
tubes (Clot Activator with Gel) and centrifuged (3000 rpm/15 min.) and put in -4°C for serum
preparation and biochemical measurement( ALT,AST, Urea and Creatinine).
All anaesthetized animals were followed to observe the anesthetic stages, time need to
anesthesia, weak up period, and mortality rate.
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RESULTS AND DISCUSSION
Observation during the experiment for animals that anesthetized by different methods (table
1) showed variant challenges especially in control group to blood drench because difficult
handling of animal and uses of injection directly to the heart, the same challenges appeared in
ketamine and xylazine method because it need injection for two time and researchers must need
assistance to complete blood collection. Whereas, inhaled methods were appeared to be easier
than injection method especially for ether that showed no effect on liver and kidney indicators.
These results agreed with (3).
Hematological parameters represented by Hb, RBC count , PCV and WBC count in figure
(2,3,4,5) showed elevation significantly (P<0.05) in WBC count for all animal groups that
anaesthetized before blood collection when compared with control without anesthesia applied on
animals through blood collection. While Hb and RBC values appeared variable among studied
groups, significant reductions in their values in chloroform group animals compared with control
group animals were recorded. The cause of total WBC elevation attributed to suppression of
cellular immunity is a major response of the host to surgical stress, which may be deleterious to
host defense mechanism along with the overproduction of inflammatory mediators

(12).

These

results also agreed with (13).
The effect of different methods of anesthesia of rat blood collection on liver and kidney
function indicated by measuring the activity of ALT and AST enzymes activity and creatinine
and urea values , respectively figure 5,6,7,8 . The results showed significant increase (P<0.05)
ALT and AST enzymes activity in chloroform anesthetized group when compared with other
studied groups and also results revealed significant increase (P<0.05) in creatinine and urea
values for chloroform anesthetized group when compared with other methods of anesthesia
groups which appeared no significant effect when compared with animal of control group.
The results above agreed with

(14)

that recorded significant increase of ALT and AST

enzymes activity after 30 and 60 minute of exposure to chloroform. While,

(5)

investigated the

exposure to inhaled chloroform led to liver toxicity in female rats. Whereas, Animal Care and
Use Committee

(6)

approved uses of inhaled di ethyle ether as anesthesia for laboratory animals

and it was safer agents to use by open drop because they volatilize poorly, and it takes a longer
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time for animals to become anesthetized, greatly increasing the margin of safety. , In contrast,
IACUC (4): Megan (11) recommended using of ketamine and xylazine as injectable anesthesia for
rats.
Table 1: Observations of the anesthetic lab. rat
Group

Ket \xylz.

Time of
Anesthesia
(Min.)
1.5-2.5

Time of
Wake-up
(Min.)
30-45

Notes during experiment

Chloroform

1-1.5

3 -5

More difficult in preparation for anesthesia
due to handling and injection
Stressed animal led to 3 animal died

Diethyl ether

1.5-2

3.5-6

Easy for blood collection and treatment

Control

----

----

Very difficult dealing through blood collection

Fig 2: Red blood cells count associated with
different methods of anesthesia. Significance
(p-value: *<0.05, **<0.01, ***<0.005,
****<0.001) was determined by using oneway ANOVA.

Fig 1: Hemoglobin level associated with different
methods of anesthesia. Significance (p-value:
*<0.05, **<0.01, ***<0.005, ****<0.001) was
determined by using one-way ANOVA.

210

C

on
t
K ro l
e
C
hl t.xy
or lz
of
or
m
Et
he
r

WBCx103ul

Bas.J.Vet.Res.Vol.19, No.1, 2020.

Fig 4: White blood cells count associated with
different
methods
of
anesthesia.
Significance (p-value: *<0.05, **<0.01,
***< 0.005, ****< 0.001) was determined
by using one-way ANOVA.
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Fig 3: PCV level associated with different
methods of anesthesia. Significance (pvalue: *<0.05, **<0.01, ***<0.005,
****<0.001) was determined by using
one-way ANOVA.

Fig 6: Alanine transaminase level associated
with different methods of anesthesia.
Significance (p-value: *<0.05, **<0.01,
***< 0.005, ****<0.001) was determined
by using one-way ANOVA.

Fig 7: Aspartate transaminase level associated with
different methods of anesthesia. Significance (pvalue:
*<0.05,
**<0.01,
***<0.005,
****<0.001) was determined by using one-way
ANOVA.
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Fig 9:
Urea level associated with
different
methods
of
anesthesia.
Significance (p-value: *<0.05, **<0.01,
***<0.005, ****<0.001) was determined
by using one-way ANOVA.

Fig 8: Creatinine level associated with different
methods of anesthesia. Significance (pvalue: *<0.05, **<0.01, ***<0.005,
****<0.001) was determined by using oneway ANOVA.

ﺗﺎﺛﯿﺮ اﻟﻄﺮق اﻟﻤﺨﺘﻠﻔﺔ ﻟﻠﺘﺨﺪﯾﺮ ﻋﻠﻰ اﻟﻤﻌﺎﯾﯿﺮ اﻟﻔﺴﯿﻮﻟﻮﺟﯿﺔ واﻟﻜﯿﻤﻮﺣﯿﻮﯾﺔ ﻟﺬﻛﻮر اﻟﺠﺮذان اﻟﻤﺨﺘﺒﺮﯾﺔ
اﺳﻌﺪ ﺣﺴﻦ ﻋﯿﺴﻰ* ﻧﻤﯿﺮ ﻋﺒﺪ اﻟﻜﺮﯾﻢ ﺧﻀﯿﺮ* ﺣﯿﺪر رﺷﯿﺪ اﻟﺮﻓﺎس**
*ﻓﺮع اﻟﺼﺤﺔ اﻟﻌﺎﻣﺔ اﻟﺒﯿﻄﺮﯾﺔ ,ﻛﻠﯿﺔ اﻟﻄﺐ اﻟﺒﯿﻄﺮي,ﺟﺎﻣﻌﺔ اﻟﺒﺼﺮة ,اﻟﺒﺼﺮه ،اﻟﻌﺮاق.
**ﻓﺮع اﻻﺣﯿﺎء اﻟﻤﺠﮭﺮﯾﺔ واﻟﻄﻔﯿﻠﯿﺎت ,ﻛﻠﯿﺔ اﻟﻄﺐ اﻟﺒﯿﻄﺮي ,ﺟﺎﻣﻌﺔ اﻟﺒﺼﺮة ،اﻟﺒﺼﺮه ،اﻟﻌﺮاق.

اﻟﺨﻼﺻﺔ
ﺻﻤﻤﺖ اﻟﺪراﺳﺔ اﻟﺤﺎﻟﯿﺔ ﻟﻠﻤﻘﺎرﻧﺔ ﺑﯿﻦ طﺮق اﻟﺘﺨﺪﯾﺮ اﻟﺸﺎﺋﻌﺔ اﻟﻤﺨﺘﻠﻔﺔ واﻟﻤﺴﺘﺨﺪﻣﺔ ﻣﻦ ﻗﺒﻞ اﻟﺒﺎﺣﺜﯿﻦ وطﻠﺒﺔ اﻟﺪراﺳﺎت ﻓﻲ
اﻟﻌﺮاق .ﺗﻢ اﺳﺘﺨﺪام أرﺑﻌﺔ وﻋﺸﺮون ﻣﻦ ذﻛﻮر اﻟﺠﺮذان اﻟﺒﺎﻟﻐﺔ اﻟﺘﻲ ﻗﺴﻤﺖ اﻟﻰ أرﺑﻊ ﻣﺠﻤﻮﻋﺎت )ﺳﺘﺔ ﻟﻜﻞ ﻣﻨﮭﺎ( ﻋﻠﻰ اﻟﻨﺤﻮ
اﻟﺘﺎﻟﻲ :ﻣﺠﻤﻮﻋﺔ اﻟﺴﯿﻄﺮة اﻟﺘﻲ ﺗﻢ ﺟﻤﻊ ﻋﯿﻨﺎت اﻟﺪم ﻣﻨﮭﺎ دون اﺳﺘﺨﺪام اﻟﺘﺨﺪﯾﺮ ﻣﺠﻤﻮﻋﺔ Ket.Xylz.ﺗﻢ ﺗﺨﺪﯾﺮ اﻟﺠﺮذان ﺑﻮاﺳﻄﺔ
ﻣﺰﯾﺞ اﻟﻜﯿﺘﺎﻣﯿﻦ  /زﯾﻼزﯾﻦ٨٧.٥ ) ٠.١%ﻣﻠﻎ /ﻛﻐﻢ ﻛﯿﺘﺎﻣﯿﻦ ١٢.٥ ،ﻣﻠﻎ/ﻛﻐﻢ زﯾﻼزﯾﻦ( ﻋﻦ طﺮﯾﻖ اﻟﺤﻘﻦ ﻓﻲ اﻟﺨﻠﺐ .ﻣﺠﻤﻮﻋﺔ
اﻟﻜﻠﻮروﻓﻮرم :ﺗﻢ ﺗﺨﺪﯾﺮ اﻟﺠﺮذان ﺑﺎﺳﺘﺨﺪام اﻟﻜﻠﻮروﻓﻮرم اﻟﻤﺴﺘﻨﺸﻖ  ٠.٠٥) ٪١ﻣﻞ  /ﻟﺘﺮ ﻣﻦ ﺣﺠﻢ اﻟﺤﺎوﯾﺔ( وﻣﺠﻤﻮﻋﺔ اﻻﯾﺜﺮ :ﺗﻢ
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 ﺟﻤﻌﺖ ﻋﯿﻨﺎت اﻟﺪم ﻋﻦ طﺮﯾﻖ اﻟﻘﻠﺐ.( ﻟﺘﺮ ﻣﻦ ﺣﺠﻢ اﻟﺤﺎوﯾﺔ/  ﻣﻞ٠.٠٨) ٪١.٩ ﺗﺨﺪﯾﺮ اﻟﻔﺌﺮان ﺑﺎﺳﺘﻨﺸﺎق داي إﯾﺜﯿﻞ اﻷﯾﺜﺮ
 وﻋﺪدPCV  ﺣﺠﻢ اﻟﺨﻼﯾﺎ اﻟﻤﺮﺻﻮﺻﺔ،Hb  اﻟﮭﯿﻤﻮﻏﻠﻮﺑﯿﻦ،RBCﻣﺒﺎﺷﺮة ﺑﻌﺪ ﺗﺨﺪﯾﺮ اﻟﺤﯿﻮاﻧﺎت ﻟﺘﻘﯿﯿﻢ ﻋﺪد ﻛﺮﯾﺎت اﻟﺪم اﻟﺤﻤﺮ
وﻗﯿﺎس اﻟﻜﺮﯾﺎﺗﯿﻨﯿﻦ

AST  وALT  ﺑﺎﻻﺿﺎﻓﺔ اﻟﻰ ﻗﯿﺎس ﻓﻌﺎﻟﯿﺔ اﻹﻧﺰﯾﻤﺎت اﻟﻨﺎﻗﻠﺔ ﻟﻼﻣﯿﻦWBC ﻛﺮﯾﺎت اﻟﺪم اﻟﺒﯿﺾ
.  ﺑﯿﻦ ﺣﯿﻮاﻧﺎت اﻟﺘﺠﺮﺑﺔUrea  واﻟﯿﻮرﯾﺎCreatinine

ﻓﻲ ﺣﯿﻦ اظﮭﺮت اﻟﺤﯿﻮاﻧﺎت زﯾﺎدة ﻛﺒﯿﺮة ﻓﻲ ﻋﺪد ﺧﻼﯾﺎ اﻟﺪم اﻟﺒﯿﻀﺎء،RBC وHb اظﮭﺮت اﻟﻨﺘﺎﺋﺞ وﺟﻮد ﻓﺮوق ﻣﻌﻨﻮﯾﺔ ﻣﺘﺒﺎﯾﻨﺔ ﻓﻲ ﻗﯿﻢ
ﻓﯿﻤﺎ اظﮭﺮت ﻣﺠﻤﻮﻋﺔ اﻟﻜﻠﻮروﻓﻮرم.(ﻟﺠﻤﯿﻊ ﻣﺠﻤﻮﻋﺎت اﻟﻤﻌﺎﻣﻠﺔ ﺑﻄﺮق اﻟﺘﺨﺪﯾﺮ اﻟﻤﺨﺘﻠﻔﺔ ﻣﻘﺎرﻧﺔ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﺴﯿﻄﺮةWBC)
 ( وﻗﯿﻢ اﻟﻜﺮﯾﺎﺗﯿﻨﯿﻦ واﻟﯿﻮرﯾﺎ ﻋﻨﺪ ﻣﻘﺎرﻧﺘﮭﺎ ﻣﻊ ﻣﺠﻤﻮﻋﺔ اﻟﺴﯿﻄﺮة وﻣﺠﺎﻣﯿﻊAST،ALT) اﻟﻤﺴﺘﻨﺸﻖ زﯾﺎدة ﻣﻌﻨﻮﯾﺔ ﻋﻠﻰ ﻓﻌﺎﻟﯿﺔ اﻧﺰﯾﻤﺎت
اظﮭﺮت ﻧﺘﺎﺋﺞ اﻟﺪراﺳﺔ إﻟﻰ ان اﺳﺘﺨﺪام اﻟﺘﺨﺪﯾﺮ داي اﯾﺜﯿﻞ اﯾﺜﺮاﻟﻤﺴﺘﻨﺸﻖ ﻛﺎن أﺳﮭﻞ طﺮﯾﻘﺔ ﻟﻠﺘﺨﺪﯾﺮ ﻓﻲ اﻟﺠﺮذان. اﻟﺪراﺳﺔ اﻻﺧﺮى
اﻟﻤﺨﺘﺒﺮﯾﺔ
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