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Table 1 Blood biochemical analysis

6 Months after surgery
Before surgery | T
n=9 Group A | Group B | Group C
n=3 (n=3) | (n=3)

Plasma protein  (g/dD) 5.4%0.1 5.4+0.1 | 5.5%0.1 | 5.5+0.2
Albumin (g/dD 3.1+0.1 2.9%0.1 2.8+0.1 2.9%20.5
GOT au/n 21+1 16+0.3 18+1 18+1
GPT au/n 40+4 31+2 29+5 31+2
ALP au/m 61+5 36+4* 45+13 43+12
BUN (mg/aD 8+0.6 10£1.5 11+1.9 10+1.2
Creatinine (mg/dD) 0.5%0.02 0.6x+0.1 0.7+0.03 0.6
Ca (mg/dD) 9.6+0.2 9.8+0.1 | 9.2+0.2 9.6+0.2
P (mg/dD 3.9+0.2 3.7+0.1 3.4%0.2 3.3+0.4
Total cholesterol (mg/dl) 139+8 101+11 114+13 107+8
Triglyceride (mg/dD 16+1 11+3 6+0.3* 8
Phospholipid (mg/dD 322+14 242+18* 283+29 262+12

Legend : GOT, glutamic-oxaloacetic transaminase ; GPT, glutamic-pyruvic tran-
saminase ; ALP, alkaline phosphatase ; BUN, blood urea N, Ca, calcium ; P, phos-

phorus.

Group A was given both ursodeoxycholic acid and la-hydroxyvitamin D, ; Group
B was given la-hydroxyvitamin D, ; and Group C received no drugs.
Values are mean+SEM.

*p<0.05 (

compared to preoperative level)
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Fig. 1 Changes in body weight following 75%
resection of the distal small intestine. Group A
(0—0 : n=3) was given both 1« (OH)D, and
UDCA every other day; Group B (A-—-A: n=
3) was given 1a (OH)D; alone; and Group C
(o —-—o0:n=3) received no drugs. Results
are expressed as mean+S.EM.
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Fig. 2 Changes in plasma concentrations of active vitamin D metabolites fol-
lowing 75% distal small bowel resection. 1 & » 25 (OH ),D: 1 a * 25-
dihydroxyvitamin D, 25(OH)D: 25-hydroxyvitamin D, 24+25(OH),D: 24«
25-dihydroxyvitamin D. @ ; before surgery (n=9), 0—0; Group A(n=3),

A---4; Group B(n=3), and o —~~-—10; Group C(n=3). Values are mean
+S.EM. The asterisks represent a siginificant difference compared to the

preoperative value.
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Fig. 3 Histological findings of the third lumbar
spine with H.E stain. Although it shows a thin
osteoid layer, matachromatic calcification front
with osteoblasts is clearly demonstrated (a).
Eroded lacunae accompanied by osteoclasts are
often observed, indicating an accelerated bone
remodeling (b).

Fig. 4 Bone volume/Tissue volume(BV/
TV) : %, mean:=SEM
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Fig. 5 Osteoid volume/Bone volume (OV/
BV) ! %, mean+SEM.
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Fig. 7 Osteoid surface/Bone surface (0S/
BS) © %, mean+SEM.
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Fig. 8 Eroded surface/Bone surface (ES/
BS) : %, mean=SEM.
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Fig. 9 Mineralizing surface/Bone surface (MS/
BS) : %, mean+SEM.
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Fig. 10 Mineral apposition rate (MAR) : ugm/
day, mean+SEM.
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Fig. 11 Bone formation rate/Bone volume (BFR/
BV) ! %/year, mean+SEM.
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Effects of Massive Resection of the Distal Small Intestine on the
Metabolism of Vitamin D and Bone in Dogs

Mikio Imamura and Hidemi Yamauchi
Department of Surgery, Sendai National Hospital

Experiments were performed on dogs to investigate the consequences of malnutrition after massive resection
of the small intestine on the metabolism of vitamin D and bone. We further investigated the therapeutic effects of
the administration of active vitamin D, (1o(OH)D;) with or without ursodeoxycholic acid (UDCA). Nine adult beagle
dogs underwent 75% resection of the distal small intestine, and were divided into three groups: Group A (n=3)
received both 1e (OH)D; and UDCA, Group B (n=3) received 1a (OH)D; alone, and Group C (n=3) did not receive
either. During the observation period of six months after surgery, body weight decreased, watery diarrhea
occurred, and transit time of the whole alimentary tract shortened. The administration of both 1a (OH)D; and
UDCA improved the maldigestive state. Plasma levels of vitamin D metabolites such as 25(0H)D and 24 - 25 (OH),D
decreased after surgery, whereas la-25 (OH),D levels were barely kept within the preoperative range. Plasma
levels of calcium, phosphorus, and protein remained unchanged for six months postoperatively. Histological study
of the third lumbar spine did not show any findings of osteoporosis. Bone histomorphometry using a digitizing
system showed no definite decrease in bone volume, but revealed a significant decrease in osteoid volume (OV),
thickness (O.Th) and surface (0S), and bone formation rate (BFR). Mineralized surface (MS) and BFR were
markedly reduced in Group C. These results suggest that insufficient matrix formation caused by nutritional
malabsorption is related with decreases in OV, 0.Th, OS and BFR, and will lead to osteopenia after a longer period.
It is probable that administration of 1o (OH)D; together with UDCA after massive small bowel resection is effective
to lighten the disturbance of matrix formation, although further studies are needed.
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