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Nonalcoholic fatty steatosis!
Nonalcoholic fatty liver disease is the most common liver disease today1
Increased white fat found in the obese population secretes extra
inflammatory cytokines such as TNF α and IL -12 which creates a state of
chronic inflammation that is extremely damaging to our body’s organs,
especially the liver parenchyma, ducts, and perfusion system3.!
Curcumin!
Curcumin is a plant polyphenolic compound4. It is the dried root of the
herb Curcuma longa (member of the ginger family) and more commonly
known as the yellow spice turmeric2. This herb is used in Ayurveda
medicine for pain relief and wound healing and known to have potent
anti-inflammatory and antioxidant effects.!
Hypothesis !
A curcumin supplemented diet will reduce the overall inflammation
(measured via cytokine levels and histopathological analysis) in the
nonalcoholic steatosis (OB/OB) mouse model as compared to animals

(All tests were calculated using an ANOVA)!
!

!

!

Untreated !

•Feeding experiments lasted 60 days. Animal weights were
taken weekly and at sacrifice. Postmortem tissues and
blood were collected for analysis. Following formaldehyde
fixation, embedding, sectioning and H&E staining, tissues
were scored and analyzed by standard histopathology/
statistical methods. The pathologist was blinded when
scoring histopathology. !
!
•Serum/ blood/ tissue homogenate analyses: nonfasting
glucose (glucometer, tail-tip blood samples); serum
cytokine levels (IL-6, adiponectin, TNFα, insulin), liver
enzyme ALT. Superoxide dismutase (SOD ELISA) was
measured on liver homogenate supernatants. !

Curcumin!

Significant!

End body wt.!

54.25±1.84!

55.14±2.95!

p>0.05!

End liver wt.!

3.92±0.47!

4.27±0.65!

p>0.05!

!
!
!
Average Histopathology Scores (based on score from 0-40)!
Untreated!

Curcumin!

Significant!

Liver Inflammation!

17.69±3.45!

11.00±4.2!

p<0.001

Liver Congestion !

27.31±4.5!

10.5±3.92!

p<0.001!

Bile duct hypertrophy!

15.58±4.23!

8.0±4.03!

p<0.001!

Vasculitis !

9.43±2.73!

3.0±3.16!

p<0.001!

Steatosis Measured with Microscope at 400X!
Untreated!
Percent liver fat

! 38.27±4.72!

Curcumin!

Significant!

26.5±5.25!

p<0.001!

!

Untreated Control

!

Curcumin Supplemented Diet!

!
Liver Fat deposition reduced in curcumin supplemented (H&E 100x)!
As shown by the decrease in adipocyte cells in the untreated vs. curcumin.!

ELISA Results from Serum (units/mL)!
Untreated!

Curcumin!

Significant!

Insulin level!

3.45±0.8!

2.34±1.67!

p=0.2!

IL-6!

6.41±4.47!

2.96±2.42!

p=0.2!

TNF α!

10.32±3.84!

5.74±1.20!

p<0.03!

Methods!
•This study was approved by the University Animal Use
committee for 20 OB/OB leptin knock-out mice. The 10
treatment mice were fed pellets (Harlan-Teklad) containing
180 mg of curcumin per 9 gm of food (avg daily intake), a
curcumin amount equivalent to a dose given in human
clinical trials (mg/kg body weight). !
!
•The 10 controls received pellets containing the same
percent carbs, fat, and protein without curcumin. !

!
This nonalcoholic steatosis mouse model was fed a 2% (180mg/9g)
curcumin diet and produced a significant improvement when
compared to untreated controls in histologically diagnosed liver
inflammation symptoms including- !
•Reduced fat deposition!
•Bile duct inflammatory related congestion and hypertrophy!
•Reduced vaculitis/hypertrophy!

Average Weights (grams)!

fed a control diet.!
Model!
Leptin knockout (ob/ob) mice are a recognized model of obesity and
nonalcoholic steatosis. Leptin is a hormone produced mainly by
adipocytes that is involved in the regulation of body fat. Leptin interacts
with areas of the brain that control hunger and signals that the body has
had enough to eat4. !

Conclusion!

Strengths & Weaknesses!

Superoxide Dismutase ELISA!
Untreated!
SOD Level !

23.27±3.84!

Curcumin!
25.92±3.28!

Significant!
p>0.05 !

Untreated control group shows
(black arrow) bile duct related
inflammatory congestion and
hypertrophy. Red arrow indicates
severe vascultis and related
hypertrophy. (H&E stain 400x)!

Curcumin supplemented diet
decreases inflammatory effects- bile
duct inflammation (black arrow) and
vascultis (inset image, red arrow)
significantly reduced. (H&E stain
400x)!

Other important assays!

!
!
!
An important but unexplained finding was the significant difference in blood
glucose between untreated and curcumin treated groups. The difference in
blood glucose at 2 months on diets was significant, p=0.046 (t-test).!

In addition, ELISA tests conducted revealed a reduction in related
inflammatory cytokines; IL6 & TNF α.!
!
Comparative liver levels of superoxide dismutase (ELISA) showed no
significant difference suggesting that the SOD may not be the
mechanism of action behind literature-reported curcumin antioxidant
properties.!
!
Overall, curcumin produced physiological benefit in this model with no
measurable side effects. Since the model dose was based on a
human dose (mg/kg body wt.), this profile offers potential clinical
based treatment benefits to decreasing inflammation and congestion
in the hepatic system.!

•Superoxide dismutase (SOD) is the body’s natural antioxidant
system. With decreased levels you will have increased levels of
reactive oxygen species. !
•SOD has been found to be in decreased levels in chronic
diseases such as diabetes.!
•The ELISA test for SOD in this study was conducted using frozen
ground liver. Curcumin group and control livers were similar,
p>0.05. !
•Adiponectin is widely recognized as a key protein in insulin
regulation and metabolism. Curcumin and controls were also
alike for this adipocytokine., p=0.16. !
•ALT is measured clinically to determine liver health. Curcumin
and control groups were similar in this transaminase, p=0.45.!

!
Strengths- !
•This ob/ob mouse model allowed testing without administering unusual
dietary profiles – methionine & choline deficient (MCD) diets.!
•Study groups of 10 were calculated in the animal protocol as using a number
of animals sufficient to determine statistical significance of our interventions.!
•Assays we report cover a relevant array of adipocytokines and liver histology,
allowing confidence in effects seen.!
!
!
!!
Weaknesses- !
•ob/ob mice are leptin knock out animals; their inability to control appetite is
likely behind their obesity.!
• We do not know all the interactions of leptin and its absence although this is a
frequently-used mouse model. !!
•Additional tests could have been run to determine mechanisms of the
curcumin related drop in liver steatosis .!
!
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