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[Abstract] Objective To explore the mechanism of the changes of blood — cerebrospinal fluid barrier
in rabbits with diabetic ketoacidosis (DKA ). Methods The New Zealand rabbits were injected with
150 mg/kg streptozotion and alloxan monohydrate each (model group, »=6) intravenously, or equal volume
of normal saline (control group, n=6). After 72 hours, blood sugar and uric ketone were detected. All of
animals were injected with Evans blue(EB). After 6 hours, arterial blood gases were measured and animals
were killed. Absorbency of EB of brain tissue was detected. All brains of animals were examined with light
and electron microscopy. Marker of blood - cerebrospinal fluid barrier, cytochemical stains of alkaline
phosphatase (ALPase) was operated by ultrastructure. The inducible nitric oxide synthase (iNOS) in brain
tissue was detected by immunohistochemical method. Results The models of DKA were established after
72 hours of injecting streptozotion and alloxan monohydrate. Absorbency of EB of model group rabbits was
slightly increased, but had no significant difference compared with controls (P>>0.05). The brain edema,
damages of vessel endothelium and necrosis of neuron were observed through histological and ultrastructure
examination in model group. ALPase activity of model group was evidently decreased in brain blood vessel
endothelium in comparison with controls. Compared to controls, the iNOS activity of model group was
increased and it’s positive cells were aggregated on blood vessel of brain membrane. Conclusion By
streptozotion and alloxan monohydrate inducing DKA models, NO could induce blood - cerebrospinal fluid
barrier damages and result in brain edema.
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RS2 0t B 20 (n=16) , 2 B8 Harris ¥V M FEEE
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Tab.1 Comparison of blood.sugar,urine ketone and body weight between two groups(; +s,n=6)

a5 I % % B (mmol /L) 4 FR B (kg) 73 - Rr
AT EHE i ¥4 0f THE e E2) 1) THE
bkl 5.96+1. 60 5.1840. 84 2.2640.42 2.6840.78 BAHE ERHE
HER A 4.22+1.53 24.304+3.80" * 2.4340.75 2.344+0.15"* BtE BatE

H. S RARE. " P<0.05,** P<0. 01
2 EAE LA DEBE . MSFEB ) A B GLs.n=6)

Tab.2 Changes of blood gas,electrolyte and absorbency of Evans blue 72 hours after injection in two groups(x+s,n=6)

HH PO, (mm Hg) PCO,(mm Hg) Sa0; HCOj3 (mmol /L) pH
R A 22.571+19.40** 58.361+12.78" 0.49+0.24" 11.33t4.46" 6.90+0.13* "
R4 95.17+ 7.78 32.34+ 1.98 0.97+40.01 15.80+3. 15 7.4110.02

#HAH i1 3, ¥ (mmol /L) BUN (mmol/L) 11 3% (mmol /L) AG(mmol/L)  MB &K F (mmol/L) EBA{H
HAA 8.54+2.88* " 28.88+6.50" 34.601+6.81" " 30.25+5.02" 363.06+15.64** 0.025 87+0.007 70
X RA 1.2040.15 19. 20+ 4. 93 7.50+0. 67 34.9513.82 311,00+ 3.50** 0,023 0340, 004 50

HA CaZ*¥ (mmol/L) Na~ (mmol/L) K* (mmol/L) Cl~ (mmol/L) Mg?* (mmol/L)
HAA 1.38+0.19* " 143.58+4.78 6.98+1.57 108.75+5.61" 0.69+0.21*
Xt A 2.50+0. 28 146.00+1.15 5.7540. 20 101.00+1. 45 1.0140. 44

SR RALE . © P<0. 05, * * P<0. 01; PO, M & 4} [ s PCO, : Il 4 (L B4 FE , SaO, - I EHF B, BUN . R & 2 AG . B B 7B
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B 1 BRI EAIK M (HE. X 200)
Fig. 1 Brain edema in the parenchyma

in the model group(HE, X 200)
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Fig.2 Edema around vessels and the damages on endothelium of

vessels in the model group (ultrastructure, X 5§ 000)

B3 SEEMETIRTECBM. X5 000)
Fig. 3 Necrosis of neuron in the model group
Cultrastructure, X 5 000)

B4 MEEAMETREMEF ALP BEMEESEFRED (X 12 000
Fig.4 ALPase activity showed material of high election density

in endothelium of vessels in the control group(x 12 006
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Bls #SAAMmEM EN ALP BR/EER L (X5 0000

Fig. S Decrease of ALPase activity on endothelium of

vessels and the damage of vessels in the model group (X5 000)
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Fig. 6 iNOS activity in vessels in brain parenchyma in

the model group( X 400)
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