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Comparing rat’s to human’s age: How old is my rat in people years?
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Questions often arise when animals are being used as
odels of human disease and biology: “Is an 8-wk-old rat

omparable to a teenager?” “When are these animals con-
idered aged?” and “Is a newborn mouse a good model for

newborn human?” Because these questions are often
sked after the study has been conducted, it’s usually very
empting to just “do the math.”

For example, let’s take the question, “How many ‘rat
ays’ equals 1 human year?” The easiest way to approach
his is to make a simple direct comparison between the life
pan of each, such as:

1. The average laboratory rat lives approximately 3 y.
2. The average humans lives approximately 80 y.
3. (80 � 365) � (3 � 365) � 26.7 human days � 1 rat

day.
4. 365 � 26.7 � 13.7 rat days � 1 human year.

K, seems simple enough. So let’s see how some common
ilestones in the lives of rats and humans fit with our

imple calculation.

irth: is a newborn rat just like a baby?

The birth weight of a newborn rat is approximately 5 to
g [1]. The average adult male weight of a Sprague-Dawley

at fed ad libitum levels off at about 550 g [2]. Therefore,
ats’ birth weight is approximately 1% of their adult weight.
uman birth weight averages around 2.7 kg. Average adult
ale weight is around 82 kg [3]. Therefore, our birth weight

s approximately 3% of our adult weight.
Romijn et al. [4] used a variety of measurements and

etermined that the cerebral cortex of a newborn human is
evelopmentally most comparable to that of a 12- to 13-d-
ld rat pup. If you consider the birth weight comparison, a
2-d-old rat pup will weigh approximately 20 g [2], which
orresponds to 3.6% of its adult weight.

Therefore, we can come to the conclusion that you
hould not even consider the rat “born” until postpartum day
2. The first 12 d of life are probably most comparable to
he late gestational period of humans (but that’s a whole
ifferent discussion I won’t address here). Assuming this is

ccurate, we actually lose 12 d from the rat life span above, c

899-9007/05/$ – see front matter © 2005 Elsevier Inc. All rights reserved.
oi:10.1016/j.nut.2005.04.002
hich corresponds to 1%; therefore, we would need to
djust our calculation above and the “true” conversion rate
ecomes 13.8 rat days � 1 human year.

eaning: when is a rat no longer a baby?

Because weaning is more of an artificially imposed time
nstead of a biological event (in humans and laboratory-
eared rodents), making this comparison also may be some-
hat artificial. In the United States, the average weaning

ge for humans is approximately 6 mo [5]. In most labora-
ory scenarios, the weaning age is usually set at 3 wk for rats
nd mice [1]. As long as the only comparison being made is
he age at which they stop receiving maternal milk, the
omparison is somewhat meaningful.

So, we’ve already said the rat isn’t officially “born” until
ay 12. Therefore, from the time it is developmentally
imilar to a human newborn to the time it is weaned is 9 d.

Let’s make the conversion now by using only the period
f “birth” to “weaning”:

1. Rats are weaned at 9 d after “birth.”
2. Humans are weaned at (6 � 30) 180 d after birth.
3. 180 � 9 � 20 human days � 1 rat day.
4. 365 � 20 � 18.3 rat days � 1 human year.

K, you’re right. Because we’re comparing the times that
he “infant” is consuming maternal milk, we must count the
at from the day of delivery because they start nursing
lmost immediately; therefore:

1. Rats are weaned at 21 d after birth.
2. Humans are weaned at (6 � 30) 180 d after birth.
3. 180 � 21 � 8.6 human days � 1 rat day.
4. 365 � 8.6 � 42.4 rat days � 1 human year.

uberty: when can my rat have babies?

Rats reach sexual maturity at 40 to 60 d of age [6]. We’ll
ssume an average of 50 d for our comparison. Humans
each sexual maturity at approximately 11.5 y on average
7]. Depending on why we are making the comparison, we
robably want to know how the periods match up from the
ctual time of birth to the time that the individual can

onceive; therefore:
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1. Rats reach sexual maturity at approximately 50 d of
age.

2. Humans reach sexual maturity at approximately (11.5
� 365 �) 4198 d of age.

3. 4198 � 50 � 84.0 human days � 1 rat day.
4. 365 � 84.0 � 4.3 rat days � 1 human year.

K, OK, I said that rats were not “born” until day 12, so:

1. Rats reach sexual maturity at approximately 38 d (50
� 12).

2. Humans reach sexual maturity at approximately
4198 d of age (11.5 � 365).

3. 4198 � 38 � 110.5 human days � 1 rat day.
4. 365 � 110.5 � 3.3 rat days � 1 human year.

usculoskeletal maturity: when is my rat an adult?

Using musculoskeletal maturity to determine adulthood
n rats is problematic because, unlike humans, there is no
piphyseal closure in long bones [8]. There is a period when
keletal growth tapers off and this occurs at approximately
to 8 mo in male and female Sprague-Dawley rats [2]. In

umans, growth plate closure is somewhat variable between
ndividuals and between different growth plates within the
ody. One of the last growth plates to fuse is in the scapula,
hich closes at about 20 years of age on average [9];

herefore:

1. Rats reach “mature” skeletal size by 210 d (30 � 7).
2. Humans reach total skeletal maturity at approximately

7300 d (365 � 20).
3. 7300 � 210 � 34.8 human days � 1 rat day.
4. 365 � 34.8 � 10.5 rat days � 1 human year.

eproductive senescence: when can’t my rat have
abies?

In this case, we will only look at the female side of things
ecause male “senescence” appears to be incredibly vari-
ble and even possibly non-existent in some animals and
en. According to Meites et al. [10], reproductive senes-

ence in female rats occurs variably somewhere between 15
nd 24 mo of age. For argument’s sake, let’s average it to 20
o. According to the American Medical Association, the

verage age of menopause in women is 51 y [11]; therefore:

1. Female rats reach reproductive senescence at 600 d
(20 � 30).

2. Female humans reach reproductive senescence at
18 615 d (51 � 365).

3. 18 615 � 600 � 31.0 human days � 1 rat day.

4. 365 � 31 � 11.8 rat days � 1 human year. a
ostsenescence: how much longer does my rat got,
oc?

If we make the comparison of what most would consider
s the “aged” period from postsenescence to death (again,
ooking at the female), we get the following:

1. Female rats live an average of 485 d ([365 � 3] �
600) after senescence.

2. Female humans live an average of 10 585 d ([365 �
80] � 18 615) after senescence.

3. 10 585 � 495 � 21.4 human days � 1 rat day.
4. 365 � 21.4 � 17.1 rat days � 1 human year.

o what does it all mean?

Primarily it means that there is no simple answer to
aking age comparisons between humans and the animals
e use to model ourselves. In this case, if all of the above

nalyses are given equal consideration and we use actual
arturition as the starting point for both species, the average
ge rate conversion would calculate as follows:

Total lifespan: 13.8 rat days � 1 human year.
Nursing period: 42.4 rat days � 1 human year.
Prepubescent period: 4.3 rat days � 1 human year.
Adolescent period: 10.5 rat days � 1 human year.
Adult phase: 11.8 rat days � 1 human year.
Aged phase: 17.1 rat days � 1 human year.

Average: 16.7 rat days � 1 human year.

The most important concept to derive from this exercise
s that the results are different depending upon what age
ou’re looking at and what factors are being analyzed. If
ou are making comparisons in the very early phases of life,
he comparison will be drastically different than if you are
omparing later adulthood. For example, say you are using
n obese rat model to study neurobiological changes asso-
iated with bariatric surgery [12] and you are looking at
hanges in 10- to 12 wk-old animals. In this case a conver-
ion rate of approximately 10 to 12 rat days per human year
ould probably be appropriate. In contrast, if you are study-

ng mammary gland developmental changes in association
ith diet [13] and you are looking at gland development

rom 3 to 7 wk of age, then a conversion of approxi-
ately 4 rat days per human year would probably be
ore relevant.
Rats (and all other animal models) can be very powerful

ools and very applicable representations of humans, just as
ong as they are not solely viewed as miniature people. Just
ecause the rat’s lifespan is 3 y does not mean it lives a
iniature human lifetime within those 3 y. Differences in
natomy, physiology, and developmental biology must be
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aken into consideration when analyzing the results of any
xperiment in which age is a crucial factor.

Robert Quinn, D.V.M.
Department of Laboratory Animal Resources

SUNY Upstate Medical University
Syracuse, New York, USA
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