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Neuropeptide Y increases in the specific hypothalamic nuclei of IDDM
and NIDDM rats

Mitsushi Abe
Department of Ophthalmology, School of Medcine, Ehime University

Summary

Neuropeptide Y (NPY) concentration was determined by radioimmunoassay in selected hypothalamic
regions microdissected from fresh brain slices of diabetic rats. In spontaneously diabetic (BB) rats, a
model of IDDM, the NPY concentration was higher in the paraventricular nucleus (PVN) and the arcu-
ate nucleus (ARH) than in control rats. Similar changes in NPY concentration were also found in strep-
tozotocin (STZ)-induced diabetic rats, another model of IDDM. In Wister fatty rats, a model of
NIDDM, the NPY concentration was also high in the PVN. When STZ-diabetic rats were treated with
insulin, the elevated concentration of NPY in the PVN returned to the normal level. These findings
support the idea that there is a NPYergic neuronal system in the ARH-PVN area which controls the
endocrine pancreas.
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[] Control
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BUERASMENZO LN L1240, IhsiE2 in 5 hypothalamic regions of BB rats
B TR L7, Wistar fatty 5 5 k OBETHOHE (BB) and contro! Wistar rats (control).
4 PVN, paraventricular nucleus; VMH,

BONPY it FBEOMBS » b & LB+ 5 & ventromedial nucleus; SCN, sup-
(F2), 53805, 148167 L T22Ei & +~TOHERBT, rachiasmatic nucleus; ARH, arcuate
PVN 0 NPY &4k O 2 Bab 7, L Lath, i nucleus; LH, lateral hypothalamic

G E _ area. Values are means *+ SE. *P <
DHETHHEZICB T, NPY FROEEZED LR 0.05 vs. control as determined by New-
man-Keuls” multiple-range test.

Table 1. Profile of the BB rat.

Control BB
(n=5) (n=7)
Food intake ( g / day ) 17.6+1.2 35.6x1.4*
Body weight ( g ) 233+10 185+8**
White adipose tissue
Parametrial ( g ) 2.75x0.12 0.72+0.09*
Plasma concentration
Glucose ( mg / 100ml ) 154.9+3.5 504.8+9.5"
Triglyceride ( mg / 100ml ) 78.9£5.5 145+7.8*
Insulin ( #U /ml ) 44.414.5 1.5L1.7"

Values are means + SE for BB rats (BB) and control Wistar rats ( control ).
*P <0.001, **P <0.02 compared to the values in controls.

Table 2. Profile of the Wistar fatty rat.

W-lean W-fatty W-lean W-fatty W-lean W-fatty
5 wks 5 wks 14 wks 14 wks 22 wks 22 wks
(n=5) (n=5) (n=4) (n=4) (n=53) (n=5)
Food intake (g/day) 16.3£0.8 26.6+1.6" 20.0£1.1 37.1%0.9" 20.4+0.5 35.4%+1.5"
Body weight (g) 110+8 114410 360+11 508+6* 439+10 66312
White adipose tissue
Epididymal (g) 0.43£0.07 0.75%£0.08** 3.40%+0.03 10.96+0.62* 5.66+0.38 17.18+0.86"

Plasma concentration

Glucose (mg/100ml) 169.0+£9.2 180.0£5.0 126.0£3.2 359.0%£14.9* 114.4%1.3 409.2+23.0°
Triglyceride (mg/100ml) 112.0+4.4 129.0+3.7*** 93.5+6.9 316.0+26.3* 119.4+12.5 387.8+26.9"
Insulin (2 U/ml) 22.7£4.8 61.4+5.4* 40.3+2.7 471.8+65.2% 34.6+2.7 498.6+51.1*

Values are means + SE for obese Wistar fatty rats (W-fatty) and their lean littermates (W-lean).
*P <0.001, **P <0.01, ***P <0.02 compared to the values in the lean littermates.
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Fig. 2. Tissue neuropeptide Y concentrations

(means = SE) in 5 hypothalamic re-
gions of obese Wistar fatty rats (W-
fatty) and lean littermates (W-lean) at
5, 14 and 22 wks of age. *P < (.05 vs.
lean littermates as determined by New-
man-Keuls” multiple-range test.
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Fig. 3. Tissue neuropeptide Y concentrations

(mean * SE) in 5 hypothalamic re-
gions of obese Zucker rats (Z-fatty)
and lean littermates (Z-lean) at 14 wks
of age. *P < 0.05 vs. lean littermates
as determind by Newman-Keuls’ multi-
ple-range test.

Table 3. Profile of the Zucker fatty rat.
Z-lean Z-fatty
14 wks 14 wks
(n=6) (n=6)
Food intake ( g / day ) 22.91+0.5 32.9+1.0*
Body weight ( g ) 323%+15 494+19*
White adipose tissue
Epididymal ( g ) 2.49+0.23 13.03+0.38*
Plasma concentration
Glucose ( mg /100ml ) 165.7£11.8 283.4+22.0*
Triglyceride ( mg /100ml ) 103.3+6.9 295.8+49.8**
Insulin ( #U / ml ) 46.3£8.5 129.0+14.9*

Values are means + SE for obese Zucker rats (Z-fatty) and their lean littermates (Z-lean).
*P <0.001, **P <0.005 compared to the values in the lean littermates.
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Table 4. Profile of the STZ-induced diabetic rat.

Control 12 day 21 day 32 day 32 day + Insulin

(n=6) (n=5) (n=7) (n=5) (n=5)
Food intake (g/day) 25.2%x1.0 39.5%0.8* 45.4+1.7° 50.54+2.7* 319122
Body weight (g) 394411 288+6* 275+9* 32247* 402411
White adipose tissue
Epididymal (g) 2.37£0.25 0.19£0.03* 0.33+0.06* 0.63%0.12* 2.62+0.17
Retroperitoneal (g) 3.32+0.53 0.30%£0.04*  0.08+0.02*  0.49+0.14* 4.23£0.15*
Plasma concentration
Glucose (mg/100ml) 162.3£5.4 455.0%+12.0* 507.5+17.6* 575.3+19.1* 295.0x37.9*
Triglyceride (mg/100ml) 119.8+44.1 70.8+27.7 155.3£67.8  146.9+£37.7 193.1%£49.6
Insulin ( 22 U/ml) 81.2+£10.5 14.1%2.0* 14.6+0.7* 20.0+5.1* 79.6x14.8'

Values are means & SE for control and streptozotocin (STZ) -induced diadetic rats at 12, 21, 32 days after the

injection of STZ.

*P <0.05 vs. Control, ' P <0.05vs. 32 day.

LA RE L THE L2 R UMM ER Shk
(Fd). ZoHEM4ERIE, 1288, 21HB#FLT32
HET, 3ZFA L LS 2REI LTV, Thicx
L, BREEBEDA »2) YHiFEAT- -BETIE, 32HH
T, RERUHGEIEGRE, HREOLLhEnL
ZEEERL, WA R Al A >R 5720
FFMETIE, HHEBEEF LN TH - 2o MBI,
MIBRELIL<E LGB TH 728, 4 ¥ 2 IS8
(32HH) ICH~<LLABICKRHETH- F72, HBE
fiE, A A PG HD63% b, HIICHEHD L.
HIKRTHOFHEO NPY &aitld, B4R+ L1,
STZ $5 54120 HiZ1x, PVN |23 T O &A7 T 2 B
HiA G 7oA, 21HHTiE, PVN, VMH # LT ARH
T NPY GienitnAsifo S, Zhid32a B CLIEEE
Taholze LPL, 420 HFHIZLY,
ARH @ NPY &itidifllEE R L L XV ECT|RT Lz,
SHICH L VMH CIE, £ 22 »#HFEIZE-ThH
NPY Gt D FIdi» b7z, £7:, SCN, LH
Tlt, 4 22 YHEOHEZ b ST, STZ Y

S )

TEEORMIZIE, FEL NPY GitoZ{bidiovbhs
ﬂ‘of;o
£ =

AW TIE, 2HioBRESE GREME) WRES » ©
RV, ZOH B BB I o Mid, KR -
AEETE-ZZHKREED IDDM OEF L LE 2 5
", STZ %455 LTIElid 2 £ 70 L B OFER LR
TEENTWAS, 2O LI, ShloBETLiEESN,
WiETEILEE, K14 > 2 »ilEAFED St (1
4 ), —J7, Wistar fatty 5 - bif, Ikeda &2 X 1) %5

B

PVN Fo¥

o

e

Insulin treated group was represented as 32 day + insulin.
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Fig. 4. Tissue neuropeptide Y concentrations

(mean * SE) in 5 hypothalamic re-
gions of control and streptozotocin-
induced diabetic rats at 12, 21 and 32
days after streptzotocin injectin. One
group was treated with insulin from
13th-32nd day (32D 4+ insulin). *P <
0.05 vs. control and TP < 0.05 vs. di-
abetic rat at 32 day as determined by
Newman-Keuls’ multiple-range test.
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