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SBP2 in adipose tissue macrophages: a new target for
Chinese Medicine treatment of insulin resistance
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Diabetes: a global Issue of healthcare
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The number of people globally with

diabetes me”itus iS projected to I’ise from 20402030 20102030 20102030 20102030 20402030 20102030 20102030

S . N Africa South and Middle East MNorth Europe South- Western
285 million in 2010 to 439 million by 2030, Central  and North  America East Asia Pacific
a 54% increase. America Africa

Chen, L. et al. (2011) Nat. Rev. Endocrinol.
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Current Treatment of Diabetes
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Classes of glucose-lowering drugs
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Insulin resistance: Important bridge between obesity and
type |1 diabetes
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Visceral obesity

I Free fatty acids

f
\'\ Insulin resistance

Impaired fibrinolysis

Inflammation 1n fissues

Altered vascular reactivity

Type 2 diabetes Dyslipidemia Hypertension ~ NASH

1 TG ff HDL 7} sdLDL

Accelerated atherosclerosis

NASH = nonalcoholic steatohepatitis
TG = triglycerides; HDL = high density lipoprotein; sdLDL = small dense LDL

Wong et al. (2015) Int. J. Endocrinol.
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SBP?2 is critically down-regulated during the development of

obesity to diabetes
SBP2th: it 37 Mo i Sy tig A2 Y % T ]

Cwm 2401 *% 0.3+ **

oL S

@ < n

& ?_ 220- " . 2 T

So S 0.24

(G 5

T 200-

=3 - 2

3 T 014

~ 8 1801 o

5O 2

= n
P 160 . . 0.0+
Diabetic Non-diabetic NCD 2 4 8
obese HFD (weeks)
SBP2 expression in adipose tissue macrophages (ATMs) SBP2 expression in adipose tissue was suppressed during the
was suppressed in patients with diabetes compared with development of insulin resistance of diet-induced obesity (DIO)
non-diabetic obese patients. . in mice.
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Wang et al. (2019) Sci. Adv.
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SBP2 is associated with ATMs during the development of

Insulin resistance
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SBP2 expression Adipo  Neg  F4/80+

in adipose tissue SVF
Suppression of SBP2 expression was associated with ATMs
during development of insulin resistance

SBP2 expression was negatively associated with the

infiltration of ATMs. . N C b sk o
Ry DG p LE 23 bup By » SBP2 Ay sk Y chi i
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Wang et al. (2019) Sci. Adv.
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SBP2 regulates phenotypes of ATMs to suppress inflammation
SBP2if i3} & ATMs$ri| g %5 B E
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i . SBP2 switch ATMs from M1 phenotype to M2 one.
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Rehman et al. (2016) J. Biomed. Sci.
Wang et al. (2019) Sci. Adv.
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SBP2 regulates phenotypes of ATMs to suppress inflammation
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The mechanisms of SBP2 in inhibiting inflammation in ATMs: on one hand, SBP2 induces expression of anti-oxidative selenoproteins, leading
to repression of intraceullar ROS to suppress inflammasome activation; on the other hand, it could directly bind to caspase-1, inhibiting
clevage of pro-IL1pB. Suppression of inflammasome reduces IL1B secretion and therefore inhibits inflammmation.
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Wang et al. (2019) Sci. Adv.
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Suppression of SBP2 in AT Ms accelerates insulin resistance
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Knockdown of SBP2 in ATMs of mice increased fasting blood glucose, reduced insulin sensitivity and elevated serum Hb1Ac level
in DIO mice, indicating accelerated development of insulin resistance
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Wang et al. (2019) Sci. Adv.
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Re-expression of SBP2 improves insulin sensitivity in
diabetic mice
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Re-expression of SBP2 in diabetic mice suppresses fasting blood glucose, improves insulin sensitivity and reduces serum Hb1Ac,
indicating improvement of insulin resistance.
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Wang et al. (2019) Sci. Adv.
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Can Chinese medicine formula treat diabetes?
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A Chinese Medicine formula, TNTL, could regulate SBP2

expression In ATMs
® %4F 3 TNTL 4% £ 143 ¥ FATMsSRP?
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TNTL specifically upregulates SBP2

TNTL upregulates SBP2 expression TNTL specifically upregulates SBP2
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Wang et al. (2019) Sci. Adv.



HKU LKS Faculty of Medicine
The University of Hong Kong
Med zzrzzrunzs

Chinese Medicine formula TNTL
¢ EAF S TNTL
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The herbal composition of TNTL
TNTLe e = ¢ 2

TIC chromatogram of TNTL

17IC of -MS2 (169.10) CE (-20): from Sample 1 (ex001) of extracti...
1. Gallic acid

Max. 2.2e5 cps,

2.0e5

Int...

Chemical analysis of TNTL
TNTLH = & 4 45

Wang et al. (2019) Sci. Adv.
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TNTL improves insulin sensitivity in diabetic mice via SBP2
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Re-expression of SBP2 by TNTL in diabetic mice suppresses fasting blood glucose, improves insulin sensitivity and reduces serum Hb1Ac,
which could be abolished by SBP2 knockdown
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Wang et al. (2019) Sci. Adv.
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TNTL improves hyperglycemia in patients with diabetes
TNTL:z & VIR T TR A o b

Items Characteristics (n=20)

Gender, male, n (%) 15(75%)

Age, Mean (SD), yrs 56.35(10.35)
Height, Mean (SD). cm 162.95(9.62)
Weight, Mean (SD), kg 66.75 (11.78)
Fasting blood glucose, Mean (SD), mmol/L 8.96( 3-..?.0.}

Waist Circumference, Mean (SD), mmol/L 11.457(3.64)
HbAlc, Mean (SD), % 8.14%(1.95)
BMI, Mecan (SD), kg/m2 24.98(2.98)
Year since diagnosis, Mean(SD), yrs 4.70(4.45)

Antidiabetic treatment ever used

Metformin, Insulin, Gliclazide, Glimepiride,
Acarbose, alone or in combination.

Patients information in clinical observation
Tk BLR O A A& & i

= *p=0.0125
S 254

2 °

E 20-

(D]

7]

3

S 154 . [ |
O m
9 ofe88

m 5_ [ ]

(@)]

£

% 0

i

) )
Before After
3-month TNTL treatment

2-h post-prandial glucose (mmol/L)

25+ *p=0.0479
° | |
201
)
154
e ]
104 ceo -
°
5_
0 T T
Before After

3-month TNTL treatment

HbA1c (%)

15+ *p=0.0187
)
]
°
104 e
(]
Soise ‘EI
54 )
0 T T
Before After

3-month TNTL treatment

Patients with 3-month TNTL treatment (13.5 g/day, oral) showed improved
fasting blood glucose, 2-h post-prandial glucose and Hb1Ac level
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Wang et al. (2019) Sci. Adv.
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Conclusion

« 1. SBP2 is a novel target in the prevention and treatment of insulin resistance
by improving adipose tissue inflammation.

SBP2t 5 — B ATehie B ¥ 1] fy s s U e 4 iR
TR P i E LT

e 2. TNTL, a Chinese Miao formula, improves SBP2 expression and shows
prominent effect in improving hyperglycemia in patients with diabetes.
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Wang et al. (2019) Sci. Adv.
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