
Mealtime therapy matters inside the body. But it fi rst needs to fi t your patient’s life.

For additional safety profi le and other important prescribing considerations, 
see the accompanying Brief Summary of full Prescribing Information.

Achieving mealtime control takes more than insulin alone. That’s why the Humalog®

3-Part Approach provides a combination of products, pens, and tools designed to 
help fit mealtime insulin into your patient’s life. To find out more, visit www.humalog.com.  
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Imaging Ties PTSD to Altered Brain Function 
B Y  B E T S Y  B AT E S

Specific neural signatures of post-
traumatic stress disorder in brain
centers involved in cognition and

emotions have been identified on imag-
ing studies of recently returned veterans
of the wars in Iraq and Afghanistan, a
finding that may advance efforts to ob-
jectively diagnose individuals with the
disorder.

Functional magnetic resonance imag-
ing (fMRI) studies of 22 American sol-
diers diagnosed with PTSD demon-
strated heightened activity in three
regions of the brain during a working
memory task, compared with 20 sol-
diers exposed to similar combat situa-
tions who did not develop PTSD, re-
ported Florin Dolcos, Ph.D., of the
University of Alberta, Edmonton.

The study, which was presented at the

World Psychiatry Association Interna-
tional Congress in Florence, Italy, pro-
vides early evidence of specific func-
tional neuroanatomy biomarkers of
PTSD in conjunction with a working
memory task ( J. Psychiatric Res. 2009;
43:809-17).

During fMRI, soldiers were shown
photographs of three faces and later
asked whether another photograph was
one of the three they had previously
seen. 

However, during a delay period be-
fore the cognitive memory challenge,
participants were shown random im-
ages of combat or noncombat (neutral)
scenes. The noncombat photographs
included such images as a man playing
a trombone.

The investigators hypothesized that
soldiers who have PTSD might process
cognitive information differently when
they are simultaneously distracted by

exposure to a combat image. Indeed, ac-
tivation of three specific brain regions
distinguished participants meeting
PTSD criteria and those who did not,
said lead investigator Dr. Rajendra A.
Morey, a Duke University psychiatrist
and director of the Neuroimaging Core
at the Durham (N.C.) Veterans Affairs
Medical Center. 

Among the investigators’ specific
findings: 

� As expected from previous imaging
studies, soldiers with PTSD reacted to
combat photos with significantly elevat-
ed activation in emotion processing cen-
ters of the brain, including the amygdala
(P less than .05), fusiform gyrus (P less
than .005), and ventrolateral prefrontal
cortex (P less than .001), compared with
soldiers without PTSD.
� In the dorsal medial prefrontal cortex,
a region associated with an individual’s

When soldiers were shown combat
photos, fMRI revealed differences in
activation in the brain region governing
personal relevance of information. 
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sense of self and self-reflection, soldiers
with PTSD exhibited significantly high-
er brain activity (P less than .004) than
those without PTSD when exposed to
combat photos, perhaps suggesting a
tendency to relate the scenes to their
own experience (although actual com-
bat exposure was similar in both
groups).
� In the dorsal lateral prefrontal cortex,
a region associated with focus and con-
centration, soldiers without PTSD
showed significant (P less than .05) dis-
ruption of cognitive activity (and mem-
ory performance) when distracted by

combat photos, but not when shown dis-
tracting photos of neutral scenes. In
contrast, soldiers with PTSD responded
with reduced activity in the dorsal later-
al prefrontal cortex and a decline in
memory task performance—regardless
of whether the distracting images de-
picted combat or noncombat scenes. 

The latter finding “may fit with what
we see clinically in people with PTSD,
who often misinterpret things in the en-
vironment, reacting to nontraumatic
events as if they were traumatic,” Dr.
Morey said in an interview.

Hypervigilance, then, may lead to the

difficulty in focusing that is “one of the
biggest impairments in everyday life for
people with PTSD,” he said.

Dr. Dolcos, a psychologist who di-
rects a clinical neuroscience laboratory
at the University of Alberta, said that a
portrait of the PTSD brain is gradually
evolving.

“As technology improves, imaging re-
search is increasingly providing insights
into the brains of people with PTSD,
pointing to potential biological markers
distinguishing the PTSD brain,” he said
in a statement.

“The field is still in its infancy, but this

raises the possibility that one day we
may be able to see the disorder in the
body as plainly as we now can see con-
ditions such as heart disease and cancer,”
Dr. Dolcos said.

The investigators are currently study-
ing episodic memory and brain function
in soldiers with and without PTSD and
plan a larger study to evaluate how ge-
netic differences may impact brain ac-
tivity in the same groups, Dr. Morey
said.

Funding for the research was pro-
vided by the Department of Veterans
Affairs. ■
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Humalog (insulin lispro injection [rDNA origin]) is for use in patients with diabetes mellitus for the control 
of hyperglycemia. Humalog should be used with longer-acting insulin, except when used in combination with 
sulfonylureas in patients with type 2 diabetes.

Humalog is contraindicated during episodes of hypoglycemia and in patients sensitive to Humalog or one 
of its excipients.

Important Safety Information

Humalog differs from regular human insulin by its rapid onset of action as well as a shorter duration of action. 
Therefore, when used as a mealtime insulin, Humalog should be given within 15 minutes before or immediately
after a meal.

Due to the short duration of action of Humalog, patients with type 1 diabetes also require a 
longer-acting insulin to maintain glucose control (except when using an insulin pump). Glucose monitoring
is recommended for all patients with diabetes.

The safety and effectiveness of Humalog in patients less than 3 years of age have not been established.
There are no adequate and well-controlled clinical studies of the use of Humalog in pregnant or nursing women.

Starting or changing insulin therapy should be done cautiously and only under medical supervision.

Hypoglycemia
Hypoglycemia is the most common adverse effect associated with insulins, including Humalog. Hypoglycemia 
can happen suddenly, and symptoms may be different for each person and may change from time to time. 
Severe hypoglycemia can cause seizures and may be life-threatening.

Other Side Effects
Other potential side effects associated with the use of insulins include: hypokalemia, weight gain, lipodystrophy,
and hypersensitivity. Systemic allergy is less common, but may be life-threatening. Because of the difference in 
action of Humalog, care should be taken in patients in whom hypoglycemia or hypokalemia may be clinically 
relevant (eg, those who are fasting, have autonomic neuropathy or renal impairment, are using potassium-
lowering drugs, or taking drugs sensitive to serum potassium level).

Humalog® is a registered trademark of Eli Lilly and Company and is available by prescription only.




