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1. FEFIE—4BER (0 mEE)RIFEE  REEAREE R E &R (homeostatic control) ?

2. FSEREAEEERE (active transport) E{R #EMERL (facilitated diffusion) BEVE[E 2.

3. HRiSEE LB o DM BHEE B8 (spinal cord)BE—El - REEEAILTRERVRCR 7
4. SAMREIPIRAREEE (parathyroid hormone) WA AR AR 5 HE T-HIRE 7

5. R SRIFRIREES AR  AIEEOIEFRIEZENEERST AR ?
6. FHIOBHEERRES 40 R LEBEERIEE QRS B P I - sBFREAME?

11 22 X 4E 17BN B RHAEET Na*/K+-ATPase pump SYTHAE » FL4: DA X ZEYpR B i o 1A ARG - I3
SRR ATRET A ERINAE L - SEEIELAT R ¢
(1){[38 Na*/K*-ATPase - D\ J H{o H{EH B4 (electrogenic) iV4FE? (3 43)
QYR EREE LM LX EERRET Nat/K--ATPase ThRERR - BHRAEAIFRAYIEEE (L (membrane
potential) - EEFEELR AN EEE K7 (6 77)
()E AR R L — R FENRERE T AR &HE - BISI X 22FHET Na* /K+-ATPase THRETR » HithEK
R ERER N - EEFRE RN E R K7 (6 )

[ EHAHE b R2 4 @(epithellum)AYIEHE ~ FEATHEERRIRM ? (7 73) - ABLBERS - Bk EF4A
SHERE - EERENFTEEIEH R - B R REREME SRR YERE? (8 17)

IV. S EEEGUKAVETR S HERENRRBE/KIEE - #HUE THNEREEE(UASEELD
R F)R— R ORAEREIE—B12 (20 77) -
interstitial osmolarity~ countercurrent multiplier system-hypothalamus- collecting duct-Loop of Henle -

active transport - ascending limb - vasopressin ~ Renal Cortex-Medulla - negative feedback -

V. sAeFR T—HFMY3Esascig - mERITERE ¢
(1) EB3CRH#EA tau EH BIERHEARRFTENESTHEE AT ETE ? T B4 Alzheimer’s disease H SLEE
SR S 3 T AT AS SRR 2 (10 49) |
(2) B HEREB R REE » 40 Alzheimer’s diseases B2 Parkinson’s disease #y8¥4: » Fr4HfEEE
HAEFREE ? (10 4) |
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Tau is a microtubule-binding protein normally present in nerve cells. In Alzheimer disease abnormal
aggregates of tau are visible in the light microscope in neurons and glia as well as in the extracellular space.
Highly phosphorylated tau molecules arranged in long, thin polymers wind around one another to form paired
helical filaments. Bundles of the polymers, known as newrofibrillary tangles, accumulate in neuronal cell

bodies, dendrites, and axons.

In normal neurons tau is either bound to microtubules or free in the cytosol. In the tangles it is not bound
to microtubules but is highly insoluble. The tangles form at least in part because tau is not proteolytically
degraded. The accumulations disturb the polymerization of tubulin and therefore interfere with axonal transport.

Consequently, the shape of the neuron is not maintained.

Tau accumulations are also found in neurons of patients with progressive supranuclear palsy, a movement
disorder, and in patients with frontotemporal dementias, a group of neurodegenerative disorders that affect the
frontal and temporal lobes. The familial forms of fronto temporal dementias are caused by mutations in the rau

gene.

The peptide B-amyloid also accumulates in the extracellular space in Alzheimer disease. It is a small
protéolytic product of a much larger integral membrane protein, amyloid precursor protein, which is normally
processed by several proteolytic enzymes associated with intracellular membranes. The proteolytic pathway

that generates f-amyloid requires the enzyme B-secretase.

For unknown reasons, in Alzheimer disease abnormal amounts of the amyloid precursor are processed by
B-secretase. Some patients with carly-onset familial Alzheimer disease either have mutations in the amyloid
precursor gene or in the genes coding for the membrane proteins presenilin 1 and 2, which are closely

associated with B-secretase activity.

In Parkinson disease abnormal aggregates of a-synuclein accumulate in cell bodies of neurons. Like tau,

a-synuclein is a normal soluble constituent of the cell. But in Parkinson disease it becomes insoluble, forming

spherical inclusions called Lewy bodies.

Do these abnormal protein accumulations affect the physiology of the neurons and glia? On the one hand,
the accumulations may form in response to altered post-translational processing of the proteins and serve to -
isolate the abnormal proteins, permitting normal cell activities. On the other hand, the accumulations may
disrupt cellular activities such as membrane trafficking and axonal and dendritic transport. In addition, the
altered proteins themselves, aside from the aggregations, may have deleterious effects. With B-amyloid there is

evidence that the peptide itself is toxic.
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