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AN EXPERIMENTAL STUDY OF VITAMIN B,, ABSORPTION
AFTER TOTAL GASTRECTOMY

Takashi YAMAMOTO
Department of Surgery, The Jikei University School of Medicine

Using a rat model of total gastrectomy with a unified experimental system, we examined
whether orally administered vitamin B, is absorbed and whether its absorption is promoted by
combination with an intrinsic factor (IF)-like substance. Eight-week-old male Wistar rats
were divided into 6 groups for examination of body weight, survival rate, and blood chemistry
and given the following treatments: 1) simple laparotomy, 2) total gastrectomy, 3) total
gastrectomy+2 ug/kg/day vitamin B,,, 4) total gastrectomy+10 xg/kg/day vitamin B,,. 5)
total gastrectomy+2 xg/kg/day vitamin B,,+40 mg/kg/day IF, and 6) total gastrectomy-+10
ng/kg/day vitamin B,,+40 mg/kg/day IF. Serum vitamin B,, levels in rats receiving gas-
trectomy alone were significantly lower than in rats receiving simple laparotomy (P <0.01).
Although no significant difference was observed in serum vitamin B,, levels between rats
receiving gastrectomy alone, gastrectomy+2 ug/kg/day vitamin B;,, and gastrectomy+2 ug/
kg/day vitamin B,, +IF, serum vitamin B,, levels in rats receiving gastrectomy+10 xg/kg/day
vitamin B,, or gastrectomy+10 xg/kg/day vitamin B;,+IF were significantly higher than
those in rats receiving gastrectomy alone (P <0.05). No significant difference was observed
in serum vitamin B;, levels between rats receiving gastrectomy+2 ug/kg/day vitamin B,, and
those receiving gastrectomy-+2 ug/kg/day vitaminB,,+IF or between rats receiving gas-
trectomy+10 xg/kg/day vitamin B;, and those receiving gastrectomy+10 ug/kg/day
vitaminB,, +IF. Our results show that 1) serum vitamin B,, levels decrease significantly
approximately 8 weeks after total gastrectomy; 2) oral administration of 10 ug/kg/day
vitamin B,, after total gastrectomy promotes absorption of vitamin B,,; 3) oral administra-
tion of an IF-like substance after total gastrectomy dose not promote absorption of vitamin
Bi,.

(Tokyo Jikeikai Medical Journal 2002 ; 117 : 9-14)
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Fig.1. Change of mean body weight
Each value represent the mean+S.E

(weeks)

*: $<0.01 compared with the Sham group (Student’ ¢-test).
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Table 1. Serum biochemical findings
RBC MCHC
Group (n) (X 10%/mm?) Hb (g/dl) Ht (%) | MCV (¢® | MCH (pg) (%)
Sham (2=10) 848.0+8.84 |16.5£0.1 |51.7+0.5 |60.7£0.5 |19.1+0.1 |31.7£0.2
GX-control (2=10) 584.0+36.8* | 8.0+1.0% | 28.2+2.6* | 48.1+1.9* | 13.4+1.0* | 27.9+1.6
GX+VB.,(2) (n=9) 564.0+47.7 7.6+1.1 |[30.1+3.6 |46.7+t1.9 |13.24+0.9 |26.8+t1.5
GX+VB,,(10) (2=9) 612.0+64.8 7.0+1.2 |25.5+3.6 |45.5+1.7 |12.3+1.0 |26.5+1.5
GX+VB,,(2) +IF (n=38) | 615.0+61.8 7.9+1.3 |28.24+3.8 |45.3+1.6 |12.4+1.0 |27.4+1.4
GX+VB,,(10) +IF (2=8)| 601.0+55.2 7.3+1.5 |28.1£4.4 |45.4+2.6 |11.7£1.1 |25.9%+1.3
Each value represent the mean+S.E
*: p<0.01 compared with the Sham group (Student’s #-test)
Table 2. Serum biochemical findings
Group (n) VB, (pg/ml) Fe (ug/dl) |UIBC (ug/dl) | TP (g/dl) | Alb (g/dl)
Sham (%=10) 1,790.0£51.9 180.0£7.3 456.0%33.0 5.94+0.1 4.1+0.1
GX-control (2=10) 136.8+8.0* 37.1£10.6* | 352.0%£9.5* 4.4+0.2*| 3.0%£0.1*
GX+VB.:(2) (n=9) 140.0£6.7 33.7+9.2 460.0+17.9 4.6+0.2 2.9+0.1
GX+VB,,(10) (2=9) 197.8+13.5% 29.3+4.9 464.0+32.6 4.6+0.3 3.0£0.2
GX+VB,,(2) +IF (n=38) 137.3+8.4 28.3+8.4 457.0+38.7 4.4+0.2 2.940.2
GX+VB,,(10) +IF (2=38) 208.8+12.7° 33.3£14.0 469.0+25.3 4.5+0.3 2.8+0.1

Each value represent the mean+S.E

*: $<0.05 compared with the Sham group (Student’s #-test)

*: p<0.05 compared with the GX-control, GX+VB,,(2) and GX+VB,,(2) +IF (Tukey- Kramer
test)
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Sham  Gx-control ~ Gx+VBi12(2) Gx+VB12(10) Gx+VB12(2)+IF Gx+VB12(10)+IF

Fig.2. As compared to the Sham group, serum VB,, values in GX-control group decreased
significantly (P <0.01). Though no significant difference was observed in serum VB, values
between GX-control, GX+VB,, (2) and GX+VB,, (2) +IF groups, these values in GX+ VB,
(10) and GX+VB,, (10) +IF groups, increased significantly as compared with those in GX-
control group (P <0.05). No significant difference was observed in serum VB;, values
between GX+VB,, (2) and GX+VB,, (2) +IF groups and also between GX+VB,, (10) and
GX+VB,, (10) +IF groups.

*: p<0.01 compared with the Sham group (Student’s #-test).
#: p<0.05 compared with the GX-control, GX+VB;, (2) and GX+VB;, (2) +IF (Tukey-
Kramer test).
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