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Abstract
Background: Retinol Binding Protein 4 (RBP4) is adipocytokine that it’s secretion and expression in adipose tissue is highly correlated with
glucose uptake and insulin sensitivity. Increasing of RBP4 in type 2-diabetes mellitus correlate with insulin resistence. Swietenia
macrophylla   king contain alkaloid, saponin and flavonoid. Objective:  The aim of this study is to investigate the effect of 3,6,7-trimethoxy-
4-methyl-1,2,3,4-tetrahydro-isoquinoline alkaloid compound of Swietenia macrophylla king seed to lipid profile and liver tissue RBP4
expression in type 2-diabetes rats. Methodology:  Twenty five adult rattus norvegicus were used, five in each group. Group I: Diabetic
rat (untreated), group II: Diabetic rat receive glibenclamid, group III: Diabetic rat receive 3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-
isoquinoline  dose  10   mg/200  g  b.wt.,  dayG1,  group  IV:  Diabetic rat receive 3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-isoquinoline
dose  20   mg/200  g  b.wt.,   dayG1  and  group  V:  Diabetic  rat   receive   3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-isoquinoline   dose
40 mg/200 g b.wt., dayG1. Blood samples were analysed for blood glucose, cholesterol, low density lipoprotein, triglyceride and high
density lipoprotein level before and after 4 weeks treatment. At the end of the experiment sample of liver tissue were removed for
immunohistochemical analysis. Results: Blood glucose level decreased significantly (p<0.05) in group II, III, IV and V. Cholesterol level
decreased non-significantly (p>0.05), Low Density Lipoprotein (LDL) decreased significantly (p<0.05) at dose 40 mg/200 g b.wt. High
Density Lipoprotein (HDL) level increased significantly (p<0.05) at doses 10 and 20 mg/200 g b.wt. Conclusion: However, the expression
of Retinol Binding Protein 4 (RBP4) decreased after treatment with 3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-isoquinoline. These results
demonstrated that 3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-isoquinoline increased HDL and decreased LDL and RBP4 expression.
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INTRODUCTION

Diabetes Mellitus (DM) is a metabolic disorder,
characterized by hyperglycemia  caused severe complicated
as  microvascular  and macrovascular1. Insulin resistance and
$-cell damage are two  mechanism  that contribute to DM
type-2 pathogenesis2. Insulin resistance caused decreased
mitochondria function in energy metabolism. Retinol Binding
Protein 4 (RBP4) is adipocytokine that its excretion and
expression in adipose tissue correlate with glucose uptake and
insulin sensitivity. Increasing serum level of RBP4 is associated
with decreased GLUT4 expression in adipose tissue that
caused insulin signaling damage in skeletal muscle and
induced glucose production by liver3. Retinol binding protein
4 inhibit insulin receptor substate-1 phosphorylation  that
contribute to insulin resistance4.  Decreased in RBP4
expression is effective strategic for preventive and therapy
type-2 diabetes. 
Swietenia  macrophylla   king  used as traditional

medicine for diabetes patient in Indonesian. Swietenia
macrophylla king seed contain alkaloid compound has
hypoglycemic effect5. The aim of this study is to investigate
antidiabetic activity of alkaloid compound 3,6,7-trimethoxy-4-
methyl-1,2,3,4-tetrahydro-isoquinoline to serum blood
glucose, lipid profile and RBP expression in liver tissue.

MATERIALS AND METHODS

Alkaloid compound 3,6,7-trimethoxy-4-methyl-1,2,3,4-
tetrahydro-isoquinoline from Swietenia macrophylla  king
seed characterized by Mursiti6. 

Experimental  animal:  Adult male Rattus norvegicus rats at
8  weeks old and average weight 200  g  were performed in
this  experiments.  Animals  were  housed in animal room at
23-25EC  and  maintained  with  standard  feeding and water
ad libitum. 

Induction of diabetes: Diabetes was induced in rat by
intraperitonial   (i.p.)  injection  of   streptozotocin  (STZ) at
dose  60 mg kgG1 b.wt.  and  nicotinamide7  230 mg kgG1 b.wt.
Rats with blood glucose level of 150 mg dLG1 or higher were
considered to  be  diabetic8,9.  The  blood  glucose  level were
estimated  by   GOD-PAP.   Blood   samples     were    collected 
from plexus  retro-orbitalis  hematocrit  tube   contain  40 IU
heparin. 

Experimental  protocol:  The  animals  were  randomly
divided   into five   groups  with five  animals  in  each group.
Group I: Diabetic   rats,  group  II:  Diabetic   rats receiving
glibenclamide,     group     III:      Diabetic     rats   receiving
3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-isoquinoline 
dose  10    mg/200     g    b.wt.,    group   IV:   Diabetic   rats 
receiving 3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-
isoquinoline dose 20  mg/200 g b.wt. and  group    V:   Diabetic 
 rats  receiving 3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-
isoquinoline   dose   40   mg/200    g   b.wt.  Five  days after
STZ-injection, rats with blood glucose level of 150 mg dLG1

were  included  in the study. Treatment with 3,6,7-trimethoxy-
4-methyl-1,2,3,4-tetrahydro-isoquinoline  were started  5   days 
 after STZ-injection. Blood glucose, cholesterol, low density
lipoprotein,  triglyceride  and high  density lipoprotein
measurement    were    done    on   day  5  after STZ-injection
and the end of the study (4 weeks). Serum cholesterol, low
density lipoprotein, triglyceride and high density lipoprotein
were  estimated  by   enzymatic   colorimetric   methode.  At
the  end  of  this  experiment all animals were killed under
ether  anaesthesia  and  liver  tissue  was  removed for
immunohistochemical analysis (RBP4 expression examined)
(Fig. 1). 

Histopathological procedure: Liver tissue were fixed in 10%
neutral buffered formalin solution, embedded in paraffin and
then stained with haematoxylin and eosin. The preparations
were evaluated by means of a bright-field microscope and
photographed. 
 
Statistical analysis: All the values of blood glucose level,
cholesterol, low density lipoprotein, triglyceride and high
density lipoprotein were expressed as Mean±Standard
Deviation (SD) and analyzed for ANOVA and post hoc test.
Differences between groups were considered significant at
p<0.05 levels. 

RESULTS

The effect of the alkaloid compound 3,6,7-trimethoxy-4-
methyl-1,2,3,4-tetrahydro-isoquinoline on blood glucose level
of diabetic rats is shown in Table 1. The results clearly
indicated that group II (diabetic rats receiving glibenclamid),
group III (diabetic rats receiving 3,6,7-trimethoxy-4-methyl-
1,2,3,4-tetrahydro-isoquinoline dose 10 mg/200 g b.wt.),
group IV (diabetic   rats   receiving   3,6,7-trimethoxy-4-methyl-
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Fig. 1(a-e): Hepatic RBP4  expression  in  diabetic  rats,  (a)  Diabetic  control  group,  (b)  Diabetic  rats  received glibenclamide
0.18 mg/200  g  b.wt.,  dayG1,  (c)  Diabetic  rats  received  alkaloid  10  mg  dayG1,  (d) Diabetic rats received alkaloid
20  mg dayG1 and (e) Diabetic rats received alkaloid 40  mg dayG1

Table 1:  Blood glucose level pre and post treatment (Mean±SD mg dLG1)
Before treatment After treatment

Groups (Means±SD) (Means±SD) p-value
DM 242.68±21.07 258.77±20.55 0.236
DM+glibenclamide 234.01±16.90 112.76±6.99 0.001
DM+alkaloid 10 324.89±18.95 181.12±5.48 0.002
DM+alkaloid 20 240.49±21.32 140.85±8.57 0.001
DM+alkaloid 40 233.70±6.160 132.75± 4.78 0.001

1,2,3,4-tetrahydro-isoquinoline dose 20 mg/200 g b.wt.) and
group V (diabetic rats receiving 3,6,7-trimethoxy-4-methyl-
1,2,3,4-tetrahydro-isoquinoline dose 40 mg/200 g b.wt.)
decreased blood glucose level 52, 44, 41.43 and 43.2%,
respectively. 

The cholesterol is low density lipoprotein and triglyceride
rats treated with 3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-

977

 
(b) (a) 

(c) (d) 

(e) 



Pak. J. Nutr., 15 (11): 975-979, 2016

Table 2:  Cholesterol concentration pre and post treatment (Mean±SD)
Cholesterol level (mg dLG1)
-------------------------------------------------------------------

Groups Pre-test Post-test Mean difference p-value
DM 43.78±8.74 56.02±6.07 -12.23 (-21.10, -3.37) 0.016
DM+glibenclamide 58.38±18.09 59.57±8.94 -1.18 (-17. 88, 15.51) 0.863
DM+alkaloid 10 50.35±13.06 44.48±11.47 5.87 (-13.83, 25.56) 0.478
DM+alkaloid 20 57.15±11.03 53.34±7.02 3.72 (-5.88, 13.31) 0.365
DM+alkaloid 40 67.93±6.92 58.12±16.27 9.81 (-7.34, 26.97) 0.201
p-value 0.026 0.142

Table 3:  Low density lipoprotein concentration pre and post treatment 
LDL level (mg dLG1)
-------------------------------------------------------------------

Groups Pre-test Post-test Mean difference p-value
DM 20.66±2.24 23.72±8.32 -3.06 (-13.25, 7.13) 0.451
DM+glibenclamide 28.24±4.37 30.88±13.91 -2.64 (-24.48, 19.20) 0.754
DM+alkaloid 10 33.54±7.38 20.88±6.38 12.66 (-3.39, 28.71) 0.094
DM+alkaloid 20 22.42±2.48 20.12±3.83 2.30 (-3.72, 8.32) 0.349
DM+alkaloid 40 35.5±1.66 25.90±2.46 9.60 (5.32, 13.88) 0.003
p-value <0.001 0.254

Table 4:  Triglyceride level pre and post treatment 
Triglyceride level (mg dLG1)
-------------------------------------------------------------------

Groups Pre-test Post-test Mean difference p-value
DM 94.78±12.24 174.74±19.31 -79.96 (-103.36, -56.55) 0.001
DM+glibenclamide 112.96±31.91 66.47±17.31 46.49 (4.01, 88.98) 0.038
DM+alkaloid 10 88.06±32.87 55.76±29.52 32.31 (-15.85, 80.47) 0.136
DM+alkaloid 20 100.60±27.35 78.89±48.24 21.71 (-65.17, 108.59) 0.526
DM+alkaloid 40 44.16±12.23 59.88±21.33 -15.72 (-30.56, -0.88) 0.042
p-value 0.004 <0.001

Table 5:  High density lipoprotein pre and post treatment 
HDL level (mg dLG1)
-------------------------------------------------------------------

Groups Pre-test Post-test Mean difference p-value
DM 25.00±4.36 20.70±2.86 4.30 (-3.82, 12.42) 0.215
DM+glibenclamide 11.44±1.43 31.68±6.22 -20.24 (-28.78, -11.70) 0.003
DM+alkaloid 10 15.66±3.21 33.82±3.35 -18.16 (-24.38, -11.94) 0.001
DM+alkaloid 20 16.18±3.10 31.78±6.57 -15.6 (-26.71, -4.49) 0.018
DM+alkaloid 40 21.16±3.45 27.12±6.39 -5.96 (-12.92, 1.00) 0.076
p-value <0.001 0.007

isoquinoline dose 10 mg/200 g b.wt.,  for 4 weeks caused
reduction on these parameters, about 11.66, 37.7 and 36.7%
(p>0.05), respectively. At dose 20 mg/200 g b.wt.,  decreased
6.7, 10.26 and 21.58% (p>0.05) for cholesterol, low density
lipoprotein  and triglyceride, respectively, treatment at dose
40 mg/200 g b.wt.,  decreased about 14.4% (p>0.05) for
cholesterol, 27.04% (p<0.05) for low density lipoprotein and
increased  26.25%  significantly  (p<0.05)  for triglyceride
(Table 2-4). Serum level high density lipoprotein (Table 5) was
elevated significantly (p<0.05) in the group that receiving
3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-isoquinoline
doses 10 mg  and 20 mg/200 g b.wt.,  about  53.7   and   49.1%,

respectively and 22% increased non-significantly (p>0.05) that
receiving   3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-
isoquinoline doses 40 mg/200 g b.wt. The RBP4 expression
decreased non-significantly (p>0.05) after treatment with
3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-isoquinoline
doses 10, 20 mg and 40 mg/200 g b.wt. (Table 6).

DISCUSSION

This study examined the effect of 3,6,7-trimethoxy-4-
methyl-1,2,3,4-tetrahydro-isoquinoline  on plasma  glucose, 
lipid   profile   and    RBP4    expression    during    4   weeks  to 
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Table 6:  RBP4 expression on liver (%)
Groups RBP4 expression
DM 37.13±12.56
DM+glibenclamide 26.43±13.11
DM+alkaloid 10 8.65±4.95
DM+alkaloid 20 9.29±5.94
DM+alkaloid 40 4.92±2.53
p-value 0.434

STZ-induced  diabetic  rats.  The  blood  glucose  level
significantly reduction and a little significant for lipid profile.
The 3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-isoquinoline 
dose  10,   20   mg  and 40 mg/200 g b.wt.,  displayed  a  same 
activity with glibenclamid for reduced blood glucose level.
These observation  is  agree  with  those   of   Maiti   et   al.10 
and Falah  et al.11 glibenclamide is Sulfonylurea family that its
effect  increased  insulin  release from $-cell and improve
blood glucose level12. From the results it is assumed that the
3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-isoquinoline
could be responsible for stimulation of insulin release and the
observed restoration of metabolic activities. 
In   the    present    study,    treatment    of    rats   with

3,6,7-trimethoxy-4-methyl-1,2,3,4-tetrahydro-isoquinoline
dose 10 and 20 mg/200 g b.wt.,  for 4 weeks resulted in
marked increased HDL level and dose 40 mg/200 g b.wt.,
decreased LDL level significantly. These observation is agree
with De et al.13. However,   substances    as   antioxidant  or 
prooxidant  depending  on  consentration   and  metal
transition14. In this study,  3,6,7-trimethoxy-4-methyl-1,2,3,4-
tetrahydro-isoquinoline  at   dose  40  mg/200 g b.wt.,  act as
pro-oxidant so increased triglyceride level significantly.
Decreased free fatty acid transport to liver caused increasing
lipolysis in type-2 diabetes for inhibit triglyceride synthesis15. 

CONCLUSION

The alkaloid compound 3,6,7-trimethoxy-4-methyl-
1,2,3,4-tetrahydro-isoquinoline dose 10 and 20 mg/200 g
b.wt.,  significantly (p<0.05) decreased blood glucose level and
increased HDL serum level and reduce RBP4 expression in liver
(p>0.05). 
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