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Introduction
Lipodystrophy (LD) is the major complication of 
highly antiretroviral therapy in HIV-infected 
patients, but its pathophysiology is not known. 
The lipin-deficient fld mouse resembles human 
patients with generalized lipodystrophy, having 
dramatically reduced adipose tissue stores 
throughout the body and insulin resistance. Lipin is 
a nuclear protein with unknown function. 
Lipin has been shown to act in adipogenesis 
upstream of the key transcriptional regulators 
PPARg and C/EBPa, such that lipin deficiency leads 
to impaired adipocyte differentiation in vitro and 
lipodystrophy in vivo

Methods
HIV-infected male patients without or with 
lipodystrophy (LD) (n=17 for each group) and 22 
healthy controls without the metabolic syndrome 
participated in a cross-sectional study. All patients 
were on a nucleoside-analogue therapy. In the LD+ 
group 12 were receiving protease inhibitors (PI) and 
9 non-nucleoside analogues (NNRTI). In the LD-
group 9 patients were receiving PI and 3 NNRTI.
Body composition were measured by DEXA scanning 
(Norland XR 36).
Lipin mRNA levels were measured in subcutaneous
abdominal and femoral-gluteal adipose biopsies by 
real-time PCR using primers to detect either total 
lipin expression levels, or expression of two lipin 
isoforms (Lipin-A and –B). The levels were 
normalized to the housekeeping gene 18S.

Results
We found, that Lipin mRNA (total mRNA and the 
isoforms Lipin-A and  Lipin-B) was expressed in 
human adipose tissue. 
Lipin mRNA expression levels of both Lipin-total, 
Lipin-A and B were lower in HIV-patients with 
lipodystrophy compared to HIV-patients without 
lipodystrophy. 
Interestingly,  Lipin mRNA levels were non signi-
ficantly elevated in HIV-infected patients without 
lipodystrophy compared to healthy controls. 
Low Lipin mRNA levels were associated with low 
limb fat mass and elevated levels of adipose tissue

expression of IL-8, IL-18 and  elevated plasma-LDL.

Conclusion
Lipin mRNA levels in adipose tissue can distinguish 

HIV-patients with and without lipodystrophy. 

This suggest that 
• individual differences to HAART with those 

patients having elevated lipin levels having a 
better prognosis with regard to development of
lipodystrophy

OR

• progression within a patient from a state without
lipodystrophy to a state with lipodystrophy is 
associated with a reduction in initially high lipin

levels.

Patients characteristics

Fig. 1 Lipin mRNA expression (total, Lipin-A, Lipin B) in subcutaneous abdominal and 
femoral-gluteal adipose tissue in HIV-patients with lipodystrophy (LD+), HIV-patients 
without LD (LD-) and healthy controls.

* denotes significant difference from LD-; P < 0.05.

Fig.2. Correlation between Lipin mRNA in adipose tissue and limb fat mass (a),  LDL-cholesterol (b) 
and interleukin-18 (c) . O indicates patients with lipodystrophy; x indicates patients without
lipodystrophy; + indicates controls.

Adipocyte differentiation

Lipin mRNA is reduced 
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Background: Lipodystrophy is a major complication of HAART in HIV-
infected patients, but the pathogenesis is still unclear. The lipin-
deficient fld mouse resembles human patients with generalized
lipodystrophy, having dramatically reduced adipose tissue stores 
throughout the body and insulin resistance. Recently, lipin has been 
shown to act in adipogenesis upstream of the key transcriptional 
regulators PPARγ and C/EBPα, such that lipin deficiency leads to 
impaired adipocyte differentiation in vitro and lipodystrophy in vivo.  
Here we investigate whether lipin expression in adipose tissue is 
altered in human HIV-associated lipodystrophy.
Methods: HIV-infected patients with lipodystrophy (n=17), without
lipodystrophy (n=17) and 22 healthy controls, all men and age 
matched, participated in a cross-sectional study.  HIV-infected 
patients were on successful and stable HAART. Biopsies were 
obtained from subcutaneous abdominal and femoral-gluteal adipose 
tissue after an overnight fast. Lipin mRNA expression were measured 
by real-time PCR and normalized to 18S. All subjects underwent a 
whole body DEXA scan. HIV-infected patients had reduced total-,
truncal- and limb fat mass compared with healthy controls, and 
patients with lipodystrophy had more pronounced limb fat loss 
compared with patients without lipodystrophy. Parametric statistical 
methods were used.
Results: Lipin mRNA was expressed in adipose tissue in all groups. 
However, significantly lower expression levels were found in HIV
patients with lipodystrophy compared to HIV patients without
lipodystrophy in both adipose tissue compartments (Abdominal 
region: Geometric mean 1.10[95% CI 0.78-1.56] vs. 2.06[1.30-3.24], 
p = 0.045; Femoral-gluteal: 0.68[0.43-1.05] vs. 1.56[0.98-2.50], p 
= 0.019]). Low lipin mRNA levels were associated with low percentage 
of limb fat mass (r = 0.65, p = 0.000) and high LDL-cholesterol (r = 
-0.41, p = 0.014).
Conclusion: The findings of low levels of lipin mRNA in adipose 
tissue from HIV-infected patients with lipodystrophy and a strong 
association with limb fat loss suggest a mechanistic basis for lipin in 
HIV-associated lipodystrophy, and identify the lipin gene as a 
potential therapeutic target in the treatment of HIV-associated
lipodystrophy.

 LD+ 
(N = 17) 

LD- 
(N = 17) 

CONTROLS 
(N = 22) 

Age [years] 53.4±9.1 50.7±10.8 51.7±8.9 

Duration of HIV-infection (years) 11.9 [9.71-14.2] 10.9 [8.27-13.6]  

HIV RNA (ml/copies)# 43.6 [21.9-86.8] 23.3 [18.0-310.1]  

CD4 cell count (cells/µl) 554 [444-665] 616 [496-736]  

Duration of ART (months) 96.4 [83.1-110]* 66.9 [48.9-84.8]  

BMI (kg/m2) 20.6 [17.2-24.1]† 23.1 [21.9-23.3] 23.9 [23.3-24.6] 

WHR 0.95 [0.92-0.99] 0.93 [0.90-0.97] 0.93 [0.91-0.95] 

Total fat mass (kg) 9.85 [8.04-11.7]**††† 14.8 [12.5-17.1]†† 19.9 [17.80-21.9] 

Total lean mass (kg) 55.4 [52.8-57.9] 55.6 [50.9-60.3] 55.7 [52.7-58.7] 

Truncal fat mass (kg) 5.86 [4.46-7.27]††† 8.02 [6.43-9.62]† 10.57 [9.38-11.8] 

Procent Truncal fat (%) 57.7 [52.7-62.7] 53.0 [49.6-56.2] 53.2 [50.1-54.5] 

Limb fat mass (kg) 3.15 [2.59-3.72]***††† 5.88 [5.13-6.64]††† 8.41 [7.55-9.28] 

Procent Limb fat (%) 33.0 [28.6-37.4]**††† 40.5 [37.3-43.6] 42.3 [41.0-44.4] 

Trunk/Limb ratio 1.93 [1.53-2.34]**††† 1.35 [1.18-1.52] 1.26 [1.17-1.36] 

Cholesterol (mmol/l) 6.04 [5.07-7.01]† 5.03 [4.25-5.80] 5.05 [4.79-5.30] 

HDL (mmol/l) 1.29 [1.0-1.58] 1.40 [1.17-1.63] 1.44 [1.31-1.57] 

LDL (mmol/l) 3.99 [3.20-4.78] 3.21 [2.43-3.99] 3.33 [3.09-3.57] 

Triglycerides (mmol/l) 2.64 [1.75-3.53]††† 1.54 [1.27-1.81] 1.13 [0.94-1.32] 

Glucose (mmol/l) 5.12 [4.71-5.52] 5.29 [5.05-5.53] 5.16 [5.02-5.30] 

Insulin (ρmol/l)# 80.2 [71.2-90.4] 84.9 [71.2-101] 72.8 [61.7-85.8] 

TNF-α mRNA abdominal AT 5.49[3.70-8.13]*††† 2.90[1.93-4.34]† 1.66[1.35-2.05] 

IL-8 mRNA abdominal AT 2.46[1.05-5.76]**††† 0.30[0.11-0.46] 0.20[0.13-0.32] 

IL-6 mRNA abdominal AT 0.98[0.57-1.71]*†† 0.38[0.27-0.55] 0.34[0.22-0.54] 

IL-18 mRNA abdominal AT 1.75 [1.10-2.77]* 0.71 [0.49-1.01] 0.95 [0.69-1.32] 

 
Data expressed are means ± 95% CI. 
* indicates significantly difference fromLD- (*P < 0.01, ***P < 0.0001). † indicates 
significantly difference from healthy controls (†P < 0.05, ††P < 0.01, †††P < 0.0001).
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This suggest that 
• individual differences to HAART with those patients having elevated lipin levels 
having a better prognosis with regard to development of lipodystrophy OR
• progression within a patient from a state without lipodystrophy to a state with 
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Truncal fat mass (kg) 5.86 [4.46-7.27]††† 8.02 [6.43-9.62]† 10.57 [9.38-11.8] 

Procent Truncal fat (%) 57.7 [52.7-62.7] 53.0 [49.6-56.2] 53.2 [50.1-54.5] 
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IL-18 mRNA abdominal AT 1.75 [1.10-2.77]* 0.71 [0.49-1.01] 0.95 [0.69-1.32] 

 


