
BIBLID：ISSN0253-9756 A,-tapham~acolog／caSinica 中国莳理学报 1997 ；1s(4)：309—31l 

Sorbitol accumulation in rats kept on diabetic condition 

for short and prolonged periods 

MarisolFERRAZ (Uni~ersidoAe Paranaense，Umuara~m，PR，Brazil)；Emy L ISHII—IWAMOTO 

(Departamemo deBioquimica，Universidad~Estadual如 Maringd，87020—900，MaringfiPR，Brazil)； 
Marcia R BATISTA (CNPqfdh~Tz,ship)；Kellem BRUNALDI (CNPqfetlowship)； 

RobertoBBAZOT]?E2(Departamento如 FarmN：ia Farraacologia，UniversidadeEstadual deMaringd， 

87020—900，．Matin面 ，P尺，Brazil) 

KEY WORDS streptt~xin； di曲懈 ma|li~us； 

mrbitol； a m曲l1e ； ~ciatie nerve| hyper- 

gI 0em_咀；a邑ing 

AIM：To时ll亡b，the矗胡u朗腮 of the似 n畿 0f 

diabetes，a粤：jrlg，and g1y蛐 ja o11 the d d 
atx~mmlmltm in d~ gtle rata． M Ⅱ I( S： 

Strept~odn(S乜)dj beticra协weIedbl 曲 byStt 
iv(35 nag·kgI1)． Gtyeemia and axbitol leve~ 

f脚 aeiafien自 andleas 毗 measuredafter1 d． 

2， 5， and 8 months of d~ etea． Sorbi~l 

mueeamtticas in sE衄 ，heart，di 小ragm，—~-n—AII 

．垃曲篦【ti ，and kid，珂 after 8 m~ths 0f diabetes 

weIemeasured． 砌 ULTS：D 埘 crata afterStr 

坷eeti~ six~ed hyperglycemia(>1．7 g·L-1)， 

砷 ，polyuri~，polydil~ia，andb∞ 0f 

weight Sarbitol levels in Ires and aeiafie ne槐  

h删 8edin normal and diabetic fatal the ir拭 ea日e 

砌 h妇 in diab rata． No reladomhip硼  

sl 唧n between 啪  and sorbitol卫e eIs． An 

iaereaaed sarbiml level after 8 moatha 0f 4~ etes 

W硇 found in ∞ intestine and kid脚 ． 

c0NⅡ s10N：1' axbitolleve~increasedinkns 

and sc c l持 with矗邑：illg and曲 ploce鹞 咖  

aeedm tadbyd~ etea． 

In insulin—independent tissues hyperglycemia 

increases the intracdlular concentration of glucose 

and thus the net flux of glu∞8e through the cell 

membrane． Because sorbitol does not easily diffu8e 

across edl membranes． eell damage occTirs where 

accumuhted sorbitol levels are high． Clinicallv． 

sorbitol aCCLLrflUlation in ceils contributes 幻 

pathological conditions in several tissues induding 
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lens，peripheral nerve，myocardium，and kidney． 

The streptozocin (Str)diabetic rat is the r∞st 

commonly used animal model to demonstrate 

sorbitol accumulationC 一41
．  A con邑iderable bo dy of 

an／mal data confirms a crucia1 mle for the sorbitol 

pathway in the etiology of experimental neurop'athy 

and cataractL 8j
． On the other hand，a sun v 0f 

publications from 1959 dealing with sorbiml 

accumulationin sciatic nerv~andl∞sfrom diabetic 

rats~ · · J showed a pariod of diabetes limited from 

1 wk(the shortest period)to 24 wk (the most 

pmlonged period)． 

In the present investigation this period of time 

was expanded in both directions by as~ ing  the 

sorbitol accumulation in lens and sciatic nerve 

occurring both at later(32 wk) d a very early 

stage(d 1)of diabetes． In addition，the influence 

0f glycernia and aging was investigated． 

M_ATER Ⅱ AND A珏 lI阳 葛 

Rats Albino 0 Wistar ratsweighing 287± 4 gwere 

used Diahet~wasinducedwith 8nivi~ecticaofSB35nag 
‘  

～

dissolvedin sodium dwate 0．05tool。L～，pH 4．5， 

dter an ∞ 1 tast Control rats wece injected with 

vehicle alone． rats were ac n 耐 tmti]8mon ths and 

I pa rne№ of diahe t~ were m~ itored until the day 

inmmdlatdy bdore the ex~ ments 

Exp刚TII蛐词 ~slgn Onthe day ofthe~perimealt， 

the rats w anesthetized with ip pentobadaita[~ iiura 35 mg 

· ～

， and dter[21parotctny blood was collected from ve~na 

口va 玎 detemfinadon of glye,~niaO- 
． The tmst~ wHe 

transferred to liquid nim：gen s0rbi-bd 0。nte“ l J was 

intimated as NAⅨ|_induced fluorescence ( = 340 帆 ) 

produced from sorbit~ reacting wi th s0 d  dehydroge~mse 

(SDH)． 

D-sc~ td+NAD ． D-fmc'mse+NADH+ 

Reaches NADH， NAD ， SDH， and Str were 

purchased fr~gn Sigrna，USA All others reagoqts w of 

the highest putty obtsJl-~ le． 
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Statislieal analysis Dma w treatot by ￡ test or 

ANOVA ushn4~a cc~pttter pmgmm (PI俯 biostatistics：the 

ploglⅢ )． 

RESUI Is 

Str-treatment re．suited in a diabetic syndrome． 

Hyperph~ ia，polydipda，poly【lTia，and loss of body 

weight were observed(Tab 1) 

Tab1． Bodywdght(Bw)，d鱼nyfoodinlake(DFI)，daily 

water coesemptloa (DWC)，and daffy twine diminattma 

(DUE)In c~ntrol(C)and dlalletic(D)groups． 
^=9tats．j± ． 甲 < O．O1 75 c~nlro1． 

Sorbitol 1evels in 1en$ and sciatic nerve 

increased with age and this process was accelerated 

by diabetic condition(Tab 2)． 

Tab 2．s0rhit0lm ll~llotl(mg·J【g )in lens mad~llt]c 

n㈣  dh (D)mad omtrol(C)口岬 ． 

( )=nmn 0f rats，j± ． P<O．O1 伽 Ih · 

2nd month 

O ，=0．1O0 
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The 1evels of sorbitol after 8 lllonths of diabetes 

were increasecl in small intestine and kidney．but 

basically the 8alTle as in EaerLIFil． heart． and 

diaphragm (Tab 3)． 

Tab 3． S~'bitol e~centration(Ing／ fresh va)in tissues 

from dia and control groups． ( ) nm ber ofmls， 

覃±s． bP<O．05． <O．O1博 ~mltro1． 

Comml Diabefic 

＆nm 0 30±0 10(4) 0 30±0 10(3) 
Heart 14．5±1．6 (5) 20 2±5 7 (5) 

aphra m 5．1±2 5 (5) 3 6±1 6 (4) 
Small intestine 4．2 2．7 (7) 10．5±6．9b(7) 

Kidney 40 9±2．4 (9) 56±1 oc (8) 

D巧CUSsloN 

W e demonstrate sorbitol aocumulation n lens 

and sciatic nerve in vi∞ 24 h after Str injection 

(Tab 2)． T s time phase represents the earliest 

accumulation of sorbitoI after the confirmation of 

diabetes． Our results supporteel the view that 

sorbitol accmnulation was largely the consequenoe of 

aging． The acceleration of sorbiml accum ulation in 

diabetic rats by aging (，rab 2)is understandable 

since aldcae reductase(AR)activity increased with 

a6ng[ ]and diabetes[13]Alt}Iough AR plays an 

importan t mle in the sorbitol accumulation~4一 
． 

cytosolie NADH／NAD mtio was increased during  

d／abe tes[14]
． Because sDH catalyses the oxidation of 

sorbitol to fmctme，with the conoomitant reduction 

《 NAD ， art increased eytmoiie NADH／NAD 

ratio is llOt favorable for this reaction． This 

biochemical mechan ism could explain part of the 

aetlte 8o1"bltoI accumulation in lens and sciatic neFve 

described in this study (．rab 2) However， 
addition al mechan isms must be involved For 

example，although livers from diabetic rats showed 

increased NADH／NAD ratio(un published results) 
an d l0 of regulation by sympathetic nerves[15]

． the 

1iver did not accunlu1ate sorbito1． 
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